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A COMPREHENSIVE RANGE OF 


% DESIGNED TO HARMONISE WITH 
ALL MODERN ELECTRONIC EQUIPMENT 


% FIXINGS CONFORM TO ACCEPTED PRACTICE 
“90 30. 
SQ ailly,,72 sf % PRICES ARE HIGHLY COMPETITIVE 
\’ tg), 


For utmost reliability all ‘ENGLisH ELECTRIC’ miniature 
instruments have been designed with a higher-than-normal 
torque/weight ratio in combination with lower power 
consumption. All types have been successfully subjected 
to the following tests: 
RESISTANCE TO IMPACT SHOCK OF 200g 

in any plane. 
VIBRATION FATIGUE TEST—two million cycles at 
peak resonant frequency. 
OSCILLATORY TEST—up to one million operations. 


‘ 


Above: 2” square moving coil voltmeter 


SPECIFICATIONS B.S. 89-1954 and other 
International Specifications. 


TYPES 
Moving coil for D.C. applications. 
Rectifier moving coil for 

A.F. applications. 

Thermo-couple operated moving 
coil for R.F. applications. 


SIZES 
Square: 2”, 24” and 34” nominal 


scale length. \ 
Round: 24” and 34” nominal AY Z Above: 3”x 4” rectangular absorption wattmeter 


scale length. 
Rectangular: 5”x 6” or 3”x 4” 


. a - 24” of — 7. 
nominal case size. Left: 24” round moving coil microammeter 


Design registrations pending. te A ag ranges in any of the seven 
Delivery ex stock for standard ranges. 


Non-standard ranges to customer’s speci- 
fication within 21 days. 


Literature available on request to The ENGLISH ELECTRIC Company Ltd., Instrument Department, Stafford. 
DNL IO WOOT \’ 
4 4 { | . 
| 
LNULSES JUUUELIULU 


THE ENGLISH ELECTRIC Company LIMITED, MARCONI House, STRAND, LONDON, W.C.2 


Meter, Relay and Instrument Division, Stafford 


WORKS: STAFFORD . PRESTON ‘ RUGBY . BRADFORD . LIVERPOOL ACCRINGTON 


INS.434 
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The Caliper is normally supplied as a ‘GO’ 
and ‘NOT GO’ combination gauge so that 
both tests can be applied in one action, but 
is also available as ‘GO’ only or ‘NOT 
GO’ only. 





Physical Laboratory 








A precision co-ordinate frame 
boring machine for ensuring 
parallelism and centre distance 
of anvil mountings. 


Adjusting screws, protected 
by cover plates, allow for a 
wide range of work diameters 
and tolerances. The gauge, 
after long usage, can also be 
re-adjusted many times to size 
so that the necessity for 
regrinding is eliminated. 


Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your hands. 
features displayed above, it incorporates many other advantages, all of which contribute to fine 
accuracy, versatility, long life and ease of handling. The anvils are set so that they do not roll—all 
shearing action is eliminated—the caliper is suitable for either left- or right-hand threads—and it 
is ideal for gauging Acme forms and shouldered work. Model 52 is available in a full range of B.A., 
American, Unified, Whitworth and Metric forms of thread. 

Horstmann also make screw and plain Plug and Ring type gauges. All these precision instruments 
are guaranteed for accuracy, hardness and finish to the requirements laid down by the National 


May we send you descriptive leaflets? 


PLUG, RING & CALIPER GAUGES 


THE HORSTMANN GEAR COMPANY LIMITED 
Newbridge Works, Bath, England ~-_ Tel: 724] 





In addition to the 
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10 to 500... 


DIRECTLY 
CALIBRATED 


The v.w.e. TYPE DI/D 


SIGNAL GENERATOR 


The Type D1/D is a V.H.F. Signal Generator 
of rugged construction designed for both 


Soe 





Ta 
laboratory use and also the severe conditions ae ~~ 
of “the field”. This instrument is widely 
used by communication engineers throughout 


the world, and has the following outstanding 
features : 








Wide frequency range—|0 to 300 Mc/s 


Reliable Attenuator: Output variable over 
100 dB from | nV to 100 mV 


Negligible stray field 


@ Sine and Square Wave Modulation 


Nett Price in U.K. 


£97 


Full technical details in Leaflet C43 








~ to be sure! 


THE ADVANCE TYPE DIP/2 v.H.F. SIGNAL GENERATOR 


| This model is a special version of the D1/D designed for 
the alignment of narrow band communication receivers, and 

| incorporates : 

@ Crystal Modulator, eliminating spurious frequency 

modulation 

l @ 2Mc/s Crystal Reference Oscillator 

l @ Buffer stage, eliminating attenuator reaction on the 

] oscillator frequency 

| Nett Price in U.K. 

{ Full technical details in Leaflet C37 


_— Advance COMPONENTS LIMITED - ROEBUCK ROAD - HAINAULT - ILFORD - ESSEX - TELEPHONE: HAINAULT 4444 
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Panels 
Wiring and 
Complete 
Instrument 


. — 


Our Company are specialist panel 


manufacturers and Instrument Installation 
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Contractors, we also undertake the design 
and engineering of instrument projects 


for Industrial and Nuclear application. 


3. Panels completely piped and wired by fully trained 
technicians 


R. HUTCHEON DUTHIE & SON LTD. 
18 DAVID ROAD, POYLE TRADING ESTATE, COLNBROOK, BUCKS. Telephone Colnbrook 2206 
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INSTANTANEOUS READOUT 


with the wide-angle side-viewing 


DIGITRON 


The new Ericsson register tube which gives direct 
numerical display for all digital applications. 


The Digitron consists of 10 cathode assemblies 
arranged to display the numbers 0 to 9 according 
to the cathode energised. 

Number delineation takes full advantage of the 
essentially rectangular vertical cross-section of the 
glass envelope and is based on a display area of 
30 mm x I7 mm. This represents a considerable 
increase in both character size and visibility range 


over end viewing presentation. Further, by adopt- 
ing such a method of display, an unrestricted view 
of the numbers is obtained over viewing angles 
of 60° either side of tube normal without any 
distortion. 

Displayed data can be quickly assimilated without 
ambiguity by either individuals or groups at dis- 
tances up to 50 feet over a viewing arc of 120°. 


Also available and matching the DIGITRON GR !0 G in size and clarity of readout is the DIGITRON GR 4 G fraction tube which displays ‘*}"’, ‘*§"", **3"" &l 


If you would like more information about the DIGITRON TYPES 
GRIOG and GR4G or have any problems concerning digital 


display please write to: 


THE TECHNICAL SERVICES DEPT., 


ERICSSON 


TUBE DIVISION, BEESTON, NOTTINGHAM. 


ERICSSON TELEPHONES LIMITED, HEAD OFFICE: 22 LINCOLN’S INN FIELDS, LONDON W.C.2. 











Enc. ano 





Tel HOLborn 6936. 





® DIGITRON IS AN ERICSSON TRADE MARK 
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A matter of degree... 





Day in, day out, year in and year out the healthy 































human body is temperature controlled at a 
steady 98-4° Fahrenheit—and without using 


electronics or thermocouples. 


We “The Pyrometer People”’—cast in the 
common mould—play our part in keeping 
the industrial body well controlled with 
instruinents which also stand the test of time 
because they are designed and built by 
craftsmen who take pride in a job well 
done. In fact, we are old fashioned 
enough to believe that British craftsman- ‘ 
ship is still highly regarded by the 


discerning purchaser. 


As one of the largest firms in Europe 





devoted *entirely to pyrometry with nearly 

fifty years’ experience behind us we 

welcome enquiries from anywhere in the. 
world on the problems associated with 
temperature measurement and control, and 
after sales our Service Contract Scheme 
ensures the continued accuracy of our 
equipment. These are points to remember 
when the occasion arises. In the meantime 


send for our descriptive literature — we shall 





be happy to show you the things we make. 


ELECTRICAL RESISTANCE THERMOMETERS 
THERMO-ELECTRIC PYROMETERS 

TOTAL RADIATION PYROMETERS 
OPTICAL PYROMETERS 

PHOTO-ELECTRIC PYROMETERS 





A.C. V 
A.C. € 
D.C. V 
a ° - D 
*Sorry, this is not strictly true, we do make “The Pyrometer People’ on 


the incomparable Introscopes for internal FOSTER INSTRUMENT COMPANY LIMITED 20,000 
inspection. Letchworth (984-5-6) Hertfordshire « England bn 
Members of S.1.M.A. and B.I.M.C.A.M. pap 


0 to 20 
0 to 20 
DECIBE 


first a, 


for exte 


AN 





Think of 





for temperature measurement and control 
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FERGUSON choose the 
— 4 AvoMeter 


for their Television & Electronic Laboratory 








ey 








es 


Photograph by courtesy of 
Thorn Electrical Industries Ltd, 


—_ are typical of the many leading manufacturers of electronic, radio 
and television equipment who rely on AVO instruments. 


A.C. V ; é é ‘ 
at ttn e hil orn gga The Model 8 AvoMeter shown in use is a 30-range self-contained A.C./D.C. 
: m ° » . . . . . . . ** 
D.C. VOLTAGE: 25 mV. to 2,500 volts. moving coil instrument, produced primarily for the electronic, radio and television 
D.C. CURRENT: 0.5 microamps to 10 amps. engineer. The upper photograph shows a mounted pivot under examination. This 
SENSITIVITY: is only one of many operations carried out in a special air-conditioned dust-free 
20,000 ohms per volt on all D.C. ranges. zone in the AVO factory to ensure the highest possible standards of accuracy 


1,000 ohms per volt on A.C. ranges 


ian. caidas, and reliability. 


RESISTANCE: 

0 to 20 megohms (using internal batteries). Size: 8} x 7} x 44 inches. / 
0 to 200 megohms (using external D.C. supply) Weight: 6} Ibs. (approx.) POST THIS COUPON TODAY: 
DECIBELS: —iSdB to . 15dB. including leads. 


Cut out this coupon and attach to your | 


Various accessories are available Ms Hina soe dinan 
etter-heading or Trade Cara. 


for extending the above ranges. List Price: £23 : 10s. 


AXYO trp 


— ‘ AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD ~- LONDON ~- S.W.I 
959 Telephone: ViCtoria 3404 (/ 2 lines) 


To Sales Department 
AVO LTD., Avocet House, 
92-96 Vauxhall Bridge Road, 

London, S.W.1. 


of 





Please send fully illustrated Brochure 
describing the Model 8 AvoMeter. 1.P 
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Westool Solenoids are ‘naturals’ wherever automatic control is 

required. Being electrically operated, they can be incorporated easily 

into any control system whether fully automatic or push-button; 

DONT BE a pears ~s ; lend themselves to the ee pear machine 
PREHISTORIC - ayout of today. ; eir action Is instantaneous and — 

WESTOOL SOLENOIDS Westool make a wide standard of A.C. and D.C. Solenoids to cover 

BRING Y most industrial requirements, and some of these are illustrated here. 

OU UP-TO-DATE Practical design, use of the best materials, care in manufacture and 

- AUTOMATICALLY thorough testing ensures that Westool Solenoids are the best you 

can obtain. 
For technical data sheets and price list write or telephone today. 


ST. HELEN’S AUCKLAND, co. DURHAM Birmingham Office : 


7 Newhall Sc., Birmingham 3 
Phone: West Auckland 551/5 Grams: Solenoid, West Auckland Telephone: Central 390! 
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Miniature Solenoids A.C. & 
D.C. from 225 cm. grammes 
to 1.5 ozs. 


Series ‘C’, 
D.C. 


Series 600 A.C. Series ‘DK’, D.C. Series 1174 D.C. 


Series 2030 D.C. 
with rectifier Series ‘E’, D.C. Series ‘L’, D.C. 


| designed, better made 


Series 500 A.C. Series 400 A.C. Series 2030 D.C. 
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SOLENOID 
VALVES 


— illustrated is one of the 
HP series high-performance valves 
for high-viscosity oils 











One of an outstanding new range of 
solenoid valves recently introduced by 
ETHER LTD., the HP valve is particularly 
useful for oils of high or low-viscosity. 
Availabie in three ranges, each with a different 
electro-magnetic assembly, ETHER HP valves 
are also suitable for low and medium- 
pressure applications with water, 
air and many other media. 





ENQUIRIES, SALES & SERVICE : 
Caxton Way, Stevenage, Herts. 
_ Stevenage. 2110-7) 
Tyburn Road, Erdington, Birmingham, 24 
East 0276-8 


Appointed Sales and Service Agents ” : i et oe hee en as 
Y Solenoid Valve Division 


in all principal countries 

















& TEMPERATURE & PROCESS CONTROL EQUIPMENT FOR ALL INDUSTRIES 


ice 
aNd SR PN a 
ot Px et Oe : 
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NALDERS 
@ 





Electrostatic 


Voltmeters 
FOR USE 


















ON A.C. 
OR D.C. 
CIRCUITS 


FOR VOLTAGES 
FROM 500 VOLTS— 
10 KILOVOLTS 


SELF CONTAINED— 
SWITCHBOARD OR 
PORTABLE PATTERN 


Nalders manufacture a wide range of Electrical Measuring Instruments including 
AMMETERS, VOLTMETERS, WATTMETERS, POWER FACTOR 
METERS, FREQUENCY METERS, SYNCHROSCOPES, 
PROTECTIVE RELAYS, VECTORMETERS, AUTOMATIC 
EARTH PROVING SUPPLY SWITCHES, “BIJOU”’ 
CIRCUIT BREAKERS, FLAMEPROOF INSTRUMENTS, etc. 


A.S.E.E. EXHIBITION ENQUIRIES WELCOMED 


STAND FE 2 | wecar reer sour scmos on mover oven 


EARLS COURT 17—2!1 MARCH Please write for further details quoting Ref. P3a 


NALDER BROS & THOMPSON LTD 


DALSTON LANE WORKS, LONDON, E.8 


Telephone: CLissold 2365 (4 lines) Telegrams: ‘“‘Occlude, Hack, London” 





























BMJ 
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OBTAIN —4utomasic MULTI-POINT 
RECORDING AND Ateusacy WITH 


THE Batley ELECTRONIC 


SELF-BALANCING STRIP CHART RECORDER 


OUTPUT 


MULTI-POINT MULTI-COLOUR 
RECORD ON LONG 
LIFE CHART 








SPECIAL FEATURES 
High accuracy and speed of response. 
Provision for 4 independent records—each colour coded differently. 
4 chopper-bar operations every 30 seconds. 
Long-life chart and ink ribbon. 
Fully sealed oil-immersed servo motor and slide wire. 
Calibration unaffected by valve replacement. 
Alarm Contacts available. 


For Instrument usi Therm ple Input 





Transistorised d.c./a.c. converter—no moving parts. @ 
Neon stabilized reference voltage—eliminates the need for dry batteries. @ 
Automatic cold junction temperature compensation. @ 


Send for fully illustrated Product Specification E( E1 2-12) 


BAILEY METERS & CONTROLS LTD. 


PURLEY WAY - CROYDON - SURREY Telephone: CROydon 4191 


INSTRUMENTS AND CONTROL SYSTEMS FOR THE POWER AND PROCESS INDUSTRIES 
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LEVEL CONTROL 


Canute couldn’t do it, but we can—been 
doing it for years now with straight- 
forward electronics! 
Elcontrol level controls for solids and 
fluids are reasonable, reliable, and 
practically ex stock. 


This standard relay unit 
embodies a readily with- 
drawable chassis ideal for 
installation and easy servic- 
ing. A wide variety of probe 
fittings enables most level 
control jobs to be effected 
satisfactorily. 


Appointed Agents 


A.M. Lock & Co. Ltd., Newborough Road, Solihull 
Phone: Shirley 5703 


MIDLANDS 


N. WEST A. M. Lock & Co. Ltd., Union Street, Oldham 


Phone: Main 6744 
SCOTLAND A. R. Bolton & Co., 3A St. Vincent Street, Edinburgh, 3 
Phone: 32035 





ELCONTROL LIMITED 


Wilbury Way, Hitchin, Herts. 
Tel.: Hitchin 2411 
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Widney Dorlec introduce new com- 
ponents for the rapid mounting of 
standard equipment panels. This 
economical scheme is fully inter- 
changeable with orthodox equipment 
and yet avoids the expense of 
accurately tapped holes. 























FOR FURTHER 
INFORMATION 
PLEASE USE THE 
“*READERS’ REPLY 
SERVICE"’ OR 
WRITE DIRECT 
TO: 


SALES OFFICE : 


Maidenhead, Berks. (Phone: Maidenhead 431!) 
anufactured by: 
HALLAM, SLEIGH & CHESTON LTD. 


WIDNEY WORKS - BIRMINGHAM 4- ENGLAND 
Telephone: Aston Cross 0914. Telegrams: Superfine, Birmingham. 


WwD.29 
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FOR THE RECORD 





PESTISSS ESSE 





. « » quicker response | 
from this compact 


and robust recorder 


This NEW Evershed Quick-Response Recorder has been 
designed to permit easy servicing and to record sinusoidal 
and nonsinusoidal voltages at frequencies up to 25 c/s with 
an amplitude error not exceeding 10% for peak to peak 
amplitude of 13 inches. 
















Linearity is within + 3% with negligible drift. 








Sensitivity is adjustable from zero to 1} inches deflection 
for + 5 volts. 

Input impedance is 2 megs. (50 K2 where the ‘sensitivity 
control is employed). 














EVERSHED SERVES INDUSTRY 


INSTRUMENTS DIVISION : 
EVERSHED & VIGNOLES LIMITED, ACTON LANE WORKS - CHISWICK - LONDON W.4 i 
Telephone: Chiswick 3670 Telegrams: Megger, London, Telex. 





7'80 
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the ‘feather 
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control 














+e THE HIGH SPEED 

PRESS - BUTTON} 
GUMSTRIP (reco) SEALING) 
"TAPE SHOOTER 


® SAVES FATIGUE ® MORE PARCELS 
IN PACKING PACKED PER DAY 
® DESIGNED FOR 
® SAVES TAPE BY RAPID SEALING OF 
PRE-SET LENGTHS HEAVY BALES, 
CARTONS AND 

“AUTOMATIC CONTAINERS 
MOISTENING @ Send f. he illustrated leaflet 
co NTROL pov: ah tivay santos 





in your packing department. 
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A TIME-TESTED 


success gevles . 
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3-WAY & 4-WAY SOLENOID 


operateoD VALVES 


.-... DESIGNED FOR USE 
WITH AIR CYLINDERS 





MIDGET 3-WAY SOLENOID 
VALVE, TYPE AC30 (Top left) 
For use on air up to 150 p.s.i. and port sizes to }” 


diameter screwed }” B.S.P. used for controlling air 
operated cylinder and diaphragms with spring return. 


MIDGET 4-WAY SOLENOID 
VALVE, TYPE AC40 (Top right) 


For use on air up to 150 p.s.i. Port sizes up to $ 
screwed {” B.S.P. used to control double acting air 









operated cylinders and diaphragms. 


3 & 4 WAY SOLENOID OPERATED 
VALVES, TYPES SPC.3 & SPC.4 


For use on air up to 150 p.s.i. with full 4” bore screwed 


r Dl 
rm 
rm 
Lo 


TON +” B.S.P.—give rapid action of largest cylinders and 
7 diaphragms. 


_ING ; These valves have an electrical consumption of only 10 
watts, they are capable of acting at speeds up to 300 
ER cycles a minute, Moving parts have low inertia giving 
millions of trouble-free operations. 


LS ff : Write for illustrated literature. 

AY : 

>i | ALEXANDER CONTROLS LTD., 
OF ee Reddicap Hill, Sutton Coldfield, 

:S, Warwickshire. 

ND Telephone : SUTton Coldfield 5227-8-9 











see FOR USE WITH 
Aiv-operated Diaphragm € 
‘ylinder-operated Valves 









~« 1 AGED: 
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YOU 


know about 

























SYNCHROS & 
SERVOCOMPONENTS 


These are new—if you do not know about 
the Pullin-Kearfott range of high precision synchro 
and servocomponents, fill in and post the coupon 
below or ’phone for our up-to-the-minute catalogue 
of Pullin-Kearfott precision products. It gives 
descriptive and technical information on Size 11 
Synchros and 7-Terminal Resolver, Size 10 Servo- 
motor and Motor Generator, now in production 
—and other servocomponents planned and avail- 
able shortly. 

Included in the catalogue are the Pullin low 
voltage motors, with a range of high efficiency 
permanent magnet D.C. motors in standard 
synchro housings. 





Pe = 
R. B. PULLIN | 
& CO. LTD. 
PHOENIX WORKS 
GREAT WeEsT RD. | Nome. __ 

MIDDLESEX ren 


Telephone: 
EALing OOII-3 & 3661-4 , 


Please send me full details of the Pullin- 
Kearfott range. 
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fer. 


Have you a problom ? perhaps 


VERIDIA.... 


precision bore glass tubing 











can solve it! 


Whenever an engineering application calls for the trans- 
mission of liquids or other materials through tubes : 
having the finest limits of internal dimensions, then it 
is worth-while investigating the possibilities of using 
Veridia precision bore glass tubing. It is made from hard 
resistance glass of low coefficient expansion to the 
exacting tolerance of +0.01 mm. on the nominal internal 
diameter. Unlike most metals, the glass is not attacked 
by acids or mixtures of acids, hot or cold, with the 
exception of hydrofluoric acid and concentrated phos- 
phoric acid. 

Veridia is available in’a wide range of bore sizes and 
shapes, e.g. round, rectangular, square, etc. If you 
think Veridia tubing may possibly help in any of your 
own projects or processes, please write to us. We will 
be pleased to send you full details and discuss your 
particular requirements with you. 
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sucess TEN-WAY MULTIPLE 


+ Two-screw fixing 


+ No separate mounting plate 
required 


*~ Alkyd resin moulded contact 
stack 


+ Machine adjusted spring 
leaves virtually eliminate the 
need for re-adjustment 


2% Twinned crossed-radii silver 
contacts 


+ Card-operated spring sets 


+ Contact actions available: 
4C+2M max. rated at 300 mA 
at 6OV max. suitably quenched 


Relay Division, 


Hollingsworth Works, London SE21 


Telephone: GiPsy Hill 2211 


RELAY 


HALVES THE COST OF RELAY SWITCHING 


STAND No. 21 
R.E.C.M.F. 
EXHIBITION 


GROSVENOR HOUSE 


6th-Sth APRIL 


Also on display 


The Type 521 Carpenter Polarized Relay 


replacing Types 5 and 51 to give 


increased performance at reduced costs. 


The first double change-over 
Carpenter Polarized Relay—Type 412 


employing a moulded mica-glass frame 


for high stability. 
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FOR QUALITY SCREWS AND PRECISION PARTS 
IN STAINLESS STEEL, STEEL AND BRASS 


A.I.D. AND A.R.B. APPROVED UNDERTAKING 


f 


May we send you our Catalogue? 














PREMIER SCREW & REPETITION CO. LTD. 
WOODGATE, LEICESTER. Telephone 25691-5 
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Concerned about cases, racks, handles ? 






See us on Stand XI7 at the 
Electrical Engineers ASEE 
Exhibition, Earls Court, March 
17th—2Ist. 


To: ALFRED IMHOF LTD. Dept. H3 
Ashley Works Cowley Mill Road 
Uxbridge Middx 













J 


| We want to save time, trouble and money 
; tn ee a case service: 

This lavish 52 page, full-colour catalogue contains the ! ee 

answers to almost every metal case problem. It tells | 

you all about the famous Imhof range of cases, ! BLOCK CAPITALS PLEASE 

racks, consoles, handles and accessories—any of which J NAME 

. . . > . ] eoeceres 

can be supplied in quantity at 7 days’ notice. 

Also it gives full details of IMLOK, the unique |! position 

low-cost construction system, and SAVILE cases | . 

‘tailor-made’ from Imlok to individual specification. | SOMPANY........ 

Make sure of your free copy—PosT COUPON Now ! 4 ADDRESS... = 
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and the 
... Britannia 








Human freightage involves extreme 
responsibilities which cannot be too greatly 
emphasised. B.O.A.C. insist on the most 
stringent safety precautions and tests on aii 
their aircraft, including of course the ‘Brit. 
annia’ . The equipment used for testing must 
be unfailingly accurate and reliable. It is 
significant to note that for the instruments 
tion of some of this testing apparatus SIFAM 
Electrical Measuring Instruments were 
specified. 





For 30 years Sifam have enjoyed an un- 
rivalled reputation for reliability and quality 


fact 


of ture. For specialist or general 















Invertor Test Rig for oe applications the discerning user will always 
po neo Britannia oe specify SIFAM. 





Bd C2) 










Bye ot 
er SS SRS 

The Sifam Technical Representative 
will be glad to call and discuss your 
instr ion requir 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 


Leigh Court, Higher Lincombe Road, Torquay, Devon. 
Torquay 4547-8 
































All types 
of Synthetic 
Sapphire 
Instrument 
Bearings 


Since 1860 we 
have specialised in manufacturing Jewel 
Bearings for allinstruments of Precision : 
Gauges, Meters, Compasses, etc. 

We will welcome your enquiries . . . 


w+ 


| 
| 
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| 
| 
| 
{ 
l 
| 
| 
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| 
wy 
FRED Leet & COMPANY (coventry) LTD 


DOVER STREET - COVENTRY Telephone: COV 64433 
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; < a range of 
WIDE BAND ATTENUATORS 
x / 
: 
¥ ee 
5 by 
FOUR MODELS . \ | -~) 


TYPE A75 Range 99 dB in | dBsteps. 
Input and Output impedance 75 ohms. 
Price £19 nett in U.K. 






TYPE A76 Range 90dBin 10dBsteps. / 
Input and Output impedance 75 ohms. / j 

‘ Price £8 10s. nett in U.K. ( * -to be sure. 
TYPE A79 Range 99dBin | dB steps. \ 


Input and Output impedance 75 ohms. 
n metal case for laboratory use. \ 


Price £22 10s. nett in U.K. 
To our comprehensive range of attenuators, we announce the 

TYPE A84 Range 99 dB in | dB steps. addition of four new models. 
Input and Output impedance 75 ohms. 
Price £17 VOs. nett in U.K. 


+ + + 


These attenuators employ resistive ladder network and provide 
accurate attenuation over a wide frequency band. 
TYPE A94 Type A76 supplied less resistors for They are small compact units ideal for building into customers’ 
customers to fit their own network. i 
Price £7 10S. nett in U.K. own equipment or for bench use in the laboratory. 
Full details are given in leaflet No. C57 gladly sent on request. 





— 


GD 68/8 Advance COMPONENTS LIMITED - ROEBUCK ROAD - HAINAULT - ILFORD - ESSEX - TELEPHONE: HAINAULT 4444 
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ROTOTHERM 


OANT Pal WF S7OS6 








= —_ -_ ‘ 
BI-METAL - MERCURY-in-STEEL : 


VISIT STAND No. [4 at the Engineering, Marine Welding and Nuclear Energy Exhibition, Olympia, |6-30th April, 59 
THE BRITISH ROTOTHERM CO. LTD., Merton Abbey, London, S.W.19. Tel. LIBerty 7661 (6 lines) 























HENDREY RELAYS 


LTD. 


We specialise in the manufacture of Control Consoles 
to customers’ requirements 
HENDREY RELAYS LTD: BATH ROAD - SLOUGH - BUCKS : Telephone: Burnham 609/61! 
MANUFACTURING ELECTRICAL ENGINEERS CONTROL AND LABORATORY APPARATUS 
On Admiralty, Principal Ministries and Post Office Lists, A.I.D. and A.R.B. Approved 
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TYPE 995 
HE N TI N UOU 5 LY 4 A C Tl N G This new ETHER TRANSITROL Type 995 


Controller operates in conjunction with 
a proportioning valve. It offers 
continuously-acting proportional control, 


to very close accuracy, on gas or oil- 


TE M Pp gE 4 AT U ” e . C 0 N T 8 0 L L iz a firing applications and maintains steam 


at a constant pressure under varying 


with manual reset loads. 


; Proportional control is also available 
e with the ETHER TRANSITROL Programme 
. Long-term reliability « High accuracy Temperature-Controller which indicates 


* Precision control * Low maintenance and controls temperature to a 
+ Tein. i licating scale pre-determined time programme. 














ENQUIRIES, SALES & SERVICE: 
Tyburn Road, Erdington, Birmingham, 24 East 0276-8 
F Caxton Way, Stevenage, Herts. Stevenage 2110-7 


Representatives throughout the U.K. 
Agents in all principal countries 


a 
api! 


| TEMPERATURE & PROCESS CONTROL EQUIPMENT FOR ALL INDUSTRIES 




















Sa 











Circle 31 for further information 


range 


Wide range and sustained accuracy are outstanding features of Weston Resistance Bulbs. These platinum 
resistance bulbs are temperature sensitive elements normally used in conjunction with ratiometer 
indicators for temperature measurement, or with other ancillary equipment for temperature recording or 
control. An extremely short, sensitive element permits an immersion depth as small as 14 in. without 
the occurrence of errors. The sheath is of highly corrosion resistant stainless steel, outside diameter } in. 




















Weston Resistance Bulbs are supplied air-filled (Model $110) or gas-filled (Model $110G) each Plat 
model being available in a variety of forms to suit different applications. Plug and socket waterproof 

connections or integral flexible leads are available. Please ask for LIST W55. mag 

accuracy ° 

outs 

$110 $110G . 

WORKING Minimum working temperature —100°C —200°C 

DATA Maximum working temperature +500°C +250°C and 
Maximum working current 10mA 20mA 

Response time 7 secs. 2 secs. | = ofc 























be i 
weston RESISTANCE BULBS | ,, 
q unn 
SANGAMO WESTON LTD : ENFIELD : MIDDLESEX 3 Sm: 
*Phone: Enfield 3434 ( 6 lines) and 1242 (6 lines) ’Grams: “Sanwest” Enfield : 
ma 


London Glasgow, Manch . N le-on-Tyne, Leeds, Liverpool, Wolverhampton Nottingham, Bristol, Southampton 








POWER ENGINEERS FOR OVER FIFTY YEARS 


Instrument 
Installations 


We specialise in Pneumatic and Electrical 
Site Installations at Competitive Prices. 


Control Panels designed to individual 
requirements complete with wiring and 
pipework. 


Before placing your next instrumentation 
contract, Consult Us. 


IT WILL PAY YOU. 


MALCOLM 1& “ALLAN LTD. 


499 EGLINTON STREET, GLASGOW, C.5 
’Grams: Rheostat, Glasgow. Telephone: South 3543 (4 lines) Vittor 


—— £83 
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PLATINAX II 


(Registered Trade Mark) 


Cobalt-platinum 


Platinax II is one of the most powerful permanent 


magnet materials known. 


Magnetic Alloy 


Before a special heat treatment that develops its 
outstanding magnetic properties, Platinax II can 

be machined, rolled and drawn without undue difficulty, 
and it therefore lends itself to the manufacture of magnets 


of complex shapes or small sizes that would 


Typical Demagnetisation and Energy Product Curve 


be impracticable in other materials. 









BH (PRODUCT) 


5 x 10° 












Platinax II is available in the form of finished 
unmagnetised parts, or as rod, wire and strip 


Small components can be supplied fully 





magnetised. 



































One of the Specialised Products of 


Johnson Qe Matthey 





JOHNSON, MATTHEY & CO., LIMITED, 73-83 HATTON GARDEN, LONDON, E.C.! 


Telephone : Holborn 6989 


Vittoria Street, Birmingham, |. Telephone : Central 8004. 75-79 Eyre Street, Sheffield, |. Telephone : 29212. 
£83 
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MUREX SINTERED PERMANENT MAGNETS 
are used in this ARON single phase WATT-HOUR METER 


Photograph by courtesy of 
Aron Electricity Meter Ltd. 























siquuaet ‘ Actual size 
& oof magnets 






Yet another example of the use of Murex 
Sintered Magnets where the need is for 
high flux density and magnetic stability. In 
this application, as in many others, Murex 
Sintered Magnets continue to give accurate 
and reliable service. 


MUREX LIMITED (Powder Metallurgy Division) RAINHAM, ESSEX 
Telephone: Rainham, Essex 3322. Telex 28632. Telegrams: Murex, Rainham-Dagenham Telex 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.|. Telephone : EUSton 8265 





THERE OUGHT TO BE ANOTHER NAME 
So many people think that a microscope 
is only at home in the shelter of the 


Laboratory. 


BUT THESE ARE MICROSCOPES — and very 


fine ones, new precision tools designed 
for industry. Made for the machine shop, 
the assembly bench and the inspection 
room, bringing graphic, three-dimen- 
sional vision to bear on every problem of 
precision. Widely adaptable to suit every 
need, strongly constructed for a long life 


of continuous service. 








Our List 6E gives all the 
details. May we send a copy? 


W. Watson & Sons Ltd., Barnet, Herts. 
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Your requirements 
met from here... 


Type No. GM 6014 

Frequency range : 1 Kc /s to 30 Mc/s. 
Input : 3 V max. Sensitivity : 1 mV 
for full scale deflection. 

Eight measuring ranges. 


Type No. GM 6015 

Frequency range : 20 c/s to 1 Mc/s. 
Input : 300 V max. Sensitivity : 10 mV 
for. full scale deflection. 

Ten measuring ranges. 


Type No. GM 6017 

Frequency range : 2 c/s to 200 Kc/s. 
Input : 300 V. Sensitivity : 10 mV 

or full scale deflection. 

Ten measuring ranges. 

NOTE: All the above are mains operated 
with built-in calibration. 


Type No. GM 6010 

For D.C. work. Maximum input voltage 
300 V. Sensitivity : 1 mV for full 

scale defleciion, Battery operated. 

For many applications replaces a 
sensitive galvanometer. 

Twelve measuring ranges. 
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FOR 
THOSE 
WHO 
DEMAND 
QUALITY... 





VALVE VOLTMETERS 


py PHILIPS 


Whether for laboratory measurements, bench testing or for 
field work, a valve voltmeter by PHILIPS is a joy to possess 
and a constant source of satisfaction to the user. 


There are good reasons why these instruments are so 

highly prized and so widely recommended. They are accurate 
and reliable and their circuitry is of the most advanced kind. 
Adding to their high performance standard this makes them 
versatile too, with application possibilities far wider 

in scope than generally encountered. 


If you would like to know more about these well-bred, moderately 
priced and very attractive looking instruments, we will gladly 
send you a fully descriptive leaflet. Write for your copy today. 








Products of N.V. Philips, Eindhoven, Holland. 
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RESEARCH AND CONTROL INSTRUMENTS LTD 


Instrument House - 207 beac s Cross Road - London W.C,1 
Telephone : Terminus 8444 





(RCLO4OS) 
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PYROMETER 
CONTROLLER 
costs onty £ @& 


%& NO ELECTRONIC COMPONENTS 
*& NO TRANSISTORS 
% NO LENSES % NO REFLECTORS 





Will control with a differential of -25 of 1% over all 
thermo couple ranges to 1600°C or 3000°F. Control is 
adjustable over the full range. Scale 4”. Panel Cut out 





5#” x 5k”. Rating 5 amps (@ 230V. Ask for Brochure ZS. 


Patent applied for. 





COLEY THERMOMETERS LIMITED - 2-4 LONDON ROAD - BRENTFORD - MIDDLESEX 
Telephone: EALing 4232. Telegrams: BRYCO, BRENTFORD. 








RESISTANCE 
BRIDGE 


A four dial D.C. resistance bridge. Range—.001 Ohm to 
11 Megohms. Balance indication is by a centre-zero micro- 











ammeter with maximum sensitivity 1.3 micro-amps. per 
division about zero and with a resistance of 70 Ohms. 


Stowage for Batteries and Test Leads is provided. The 
_ case is of hardwood. Aged Copper/Nickel wire is used 
for the resistances which have tolerances as follows:- 


Ratios... — ne oe 05% 
100 Ohms & 1000 Ohms... 1% 
10 Ohms & 1 Ohm _... ae). 


Further details or demonstration can be arranged 6) 
application to:- 


GAMBRELL BROS. & €0.LTD. 


105-107 Lansdowne Rd., Croydon, Surrey 


PRICE £45 Telephone : Croydon 8282 
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keeping an eye on the head... 
from hundreds 


of feet away 


Designed for measuring non-conducting 
fluids in high pressure or vacuum tanks, the 
FCI PACITOR ELECTRONIC TANK 
_— CONTENTS GAUGE has proved most 
efficient. It takes up little room and needs 
minimum maintenance. In installations where 








‘ the total liquid capacity runs into thousands of 

4 q gallons stored in a number of tanks, Pacitor will 

4 give an accurate indication of the summated or 

J 4 individual tank contents. The Gauge has been 
certified safe for gases in Groups II and III. 

wr The FCI HYDROSTATIC TANK 

a CONTENTS GAUGE measures the head of 

a liquid in almost any type of non-pressurised 4 


tank, wherever it’s situated and regardless of size 
The and height. The gauge is of the remote-reading 
type and there is a wide choice of different 





dhe kinds of installation to suit individual needs. 
a“ It is suitable for measuring corrosive and 
ts non-corrosive liquids; liquids containing 

; solid matter in suspension such as paper 

” pulp; viscous fluids such as syrups. 

ged by 





TD. Full technical details from: 


rey | FIRTH CLEVELAND INSTRUMENTS LIMITED 
Byron House, 7-8-9 St. James’s St, London SW! A Member of the Firth Cleveland Group (FC) 


il 959 CRE2SG 
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JUST 


RELEASED !! 


SIGNAL GENERATOR Model 68 4\u 


Exceptionally wide range 


100 Ke/s-240 Mc/s 


Designed for use in the servicing of 


television and radio receivers, and may 


also be used in the C-W alignment of 


discriminators, ratio detectors and the 
RF and IF stages of FM receivers. A 
meter is incorporated for monitoring 
output. 

A five-section attenuator with a non- 
inductive potentiometer ensures accurate 
attenuation and provides a constant 
source impedance over the whole 
frequency range. Radio frequency 
leakage is reduced to a minimum. 
Power-line leakage negligible. An added 
facility in the servicing of audio and 
video stages is afforded by a variable 
400-cycle signal. 8 Bands: The following 
Frequency Ranges: 100 Kc/s-300 Kce/s, 
300 Kec/s-1 Mc/s, 1 Mc/s-3 Me/s, 
3 Mc/s-10 Mc/s, 10 Mc/s-30 Mc/s, 30 
Mc/s-55 Mc/s, 55 Mcs-110 Mc/s, 110 
Mc/s-240 Mc/s, all on fundamentals. 


oa, Lot — 





ALL ON 
FUNDAMENTALS 


Scale length: 58 in. (i146 cms.) Calibra- 
tion Accuracy: +1 per cent. R.F, Output: 
100 mV. normal. Leakage: 3V. approx. 
Attenuation: Coarse: 5 steps of —20dB. 
Fine: variable to —20dB approx. (rather 
more on low frequency ranges). A.F. 
Output: Direct connection to the A.F. 
output, 1V. level maximum is provided. 
Modulation: 400 cycles sine wave, 30 per 
cent depth. Output Impedance: 75 ohms, 
approx. via coaxial lead. Instrument 
supplied with dummy aerial. Protection: 
The instrument is protected by a mains 
fuse. Weight: 18 |b. Dimensions: 9 in. 

12 in. » 5 in. Case: Metal case grey 
hammer finish with matching Perspex 
panel. 





% Model 68A_ with identical  speci- 
fications but not incorporating meter 
for monitoring output is available at 
Trade Price £23 7s. 6d. 


price £27 12 6 
Prompt Delivery. Hire 


Purchase or Credit Sale 
Terms available. Write for 
full details. 


with meter for monitoring output 





"4 NOW AVAILABLE! 
_ New edition of 
VALVE MANUAL FOR _ TAYLOR 
TESTERS. Gives over 5,000 settings 
and characteristics. Price 7s. 6d. 

post free 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone : SLOUGH 21381 





How important is 


SURFACE FINISH CONTROL! 


Are your Draughtsmen, Foremen, Inspectors and Machinists surface 
finish conscious? If so, your products will have a high reputation; if not 
your products will not be classed as high quality. 

“RUBERT” Surface Roughness Scales provide a reference of calibrated 
Surface Roughness for comparison of machined surfaces by sight and 
touch, and fulfil the need for a simple, dependable standard for visualis- 
ing, selecting, and specifying surface conditions for production work. 


Whether you have electronic instruments to test Surface Roughness 








LTD. 






or not, your Draughtsman always needs Surface Roughness Standards 
to enable him to specify the required surface finish, and the Machinist 
cannot be without these because he must always have a comparison 
handy to tell him whether the finish is good enough, not good 
enough, or too good. 


We supply complete sets and single standards for special requirements 
to B.S.S. 1134 : 1950, and B.S.S. 2634/1 


: 1955, Accuracies 10% or 20%. 


RUBERT 


SURFACE ROUGHNESS SCALES 


used by hundreds of the most prominent British Firms 


RUBERT & CO. 


Acru Works, Demmings Road, Councillor Lane, Cheadle, Cheshire 
Telephone: GATley 5855 
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PANELS: > - 















* * OF ALL SHAPES AND SIZES 


DESIGNED 
MANUFACTURED 
& ERECTED 


C j B coromane CONTROL DIVISION 


CONSTRUCTORS JOHN BROWN LIMITED 
ROXBY PLACE - FULHAM - LONDON S.W.6 Telephone: FULHAM 776! 
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MONO GAS ANALYSIS RECORDERS | 
o Whilst remaining basically as it has 
Grmithin§ been well known for many years, recent modi- 
fications to the Mono Recorder improve its 


ACCURACY, RELIABILITY and APPEARANCE 

























The Range of MONO RECORDERS available has also been extended 
and includes :— 


for combustion control and for recording accurately 
COz in any gas mixture. 


SIMPLEX MONO 


DUPLEX MONO showing CO2 and CO-+H2 for combustion control. 


E-K DUPLEX MONO showing CO2 and CO-++-H2 for furnace atmosphere 
control, etc. 


for combustion control and other purpose where 
accurate O2 readings are necessary. 


OXYGEN MONO 


showing CO2, CO-+-H2 and H2 alone, on one chart, 
for producer gas, blast furnace gas, synthesis gas, etc 


TRIPLEX MONO 





STANMORE MIDDX 


JAMES GORDON & CO. LTD. DALSTON GARDENS 


A member of the Elliott-Automation Group. 





® 


A Course in Industrial Instrument Technology 
by : 
J. T. MILLER, 

B.Sc., F.Inst.P. 


This Course, which appeared originally as a serial in the technical journal, Instrument Practice, is the first of its kind 
to be published from British sources. ; 

So great has been the demand for reprints of Mr. Miller’s Course in Industrial Instrument Technology that the supply 
was soon exhausted, and a more convenient new edition, produced by the photolitho process, and bound in stout 


paper covers is now available. 























IV 


Quantity Meters. 


Contents 
I Basic Elements or Mechanisms. X Electrical Methods. 
Il Diaphragms. XI Electrical Methods (continued): Resistance Ther- 
III U-Tube Manometers. mometers. 
Flow Metering Elements for Fluids in Pipes. XII Radiation Temperature Measuring Instruments. 
V Flow Metering Elements for Fluids in Pipes XIII Humidity Measurement. 
(continued). XIV Industrial Electronic Instruments for the 
VI Measuring Instruments for Differential Flow Measurement (and control) of Temperature, 
Elements. Pressure, Flow, etc. 
VIL Flow Measurement: Integration from Differen- XV_ Electronic Instruments (continued). 
tial Pressure Instruments. XVI Automatic Control. 
VIII Area Meters: Rotameters and Flowrators. XVII Automatic Control (continued). 
IX Anemometers, Electrical Flow Meters and XVIII Automatic Control (concluded). 


Price 20/- (post free) 


UNITED TRADE PRESS LTD., 9 GOUGH SQUARE, LONDON, E.C.4 
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RS 
S 
. | 
i 
| 
E 
1 | THE BRYANS 
P.V. SYSTEM 
l. 
‘ TEST SET 
” CATALOGUE No. 1858 
t 
C 
DDX fF 
3 A portable self-conta‘ned test set 
gy q for pressure and vacuum installations 
é and associated gauges. 
Range 0-100 P.S.I. and 0-30 inches 
~ H.G. negative pressure. 
yply 
tout 
her- 
all For further details write to:- 





ie | BRYANS AEROQUIPMENT LIMITED 


ure, 
Specialists in precision measurement of pressure, temperature 
and speed. Design and production facilities available for test 
equipment and multiple panel building including electrical 
and electronic work. 
C4 WILLOW LANE MITCHAM JUNCTION SURREY TELEPHONE: MITCHAM 5134 (5 LINES) 
= = 
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COMPLETE SELF-CONTAINED 


Cascade Control System 


SAVES TIME — SPACE — MONEY 































































































































Transcope Record 
Transcope 
eulnalig 
Ss 
eae ONLY ONE RECORDER employed in Cc 
nee - rw TRANSCOPE Cascade Control System 
Trememie | * 
Accumuiotor T_ ele A unique balance position on the cascade lever and : An 
= accompanying switching and feed back arrangement W 
— lets the one set point transmitter serve first the 
Aos-42 secondary and then the master controller with 
Column bid craaoneves tremendous savings in time, space and money. Co 
——< 4 Instrument costs are lowered on each control loop. a X-1 
Typical Cascade Control application utilizing only one TRANSCOPE Saving in panel space —6” x 6” cut out. Saving in : 
Recorder and two TRANSCOPE Controllers a : , we 
operator's time—through operating simplicity, both the 
master and the secondary record on one instrument. Qu 
No external switches or relays, no extra panel space, Soc 
no extra time and money on installation — the 
TRANSCOPE system provides complete, self- Uni 
contained cascade control. BIM 
A selector lever at the front of a cascade type 
recorder permits operation of the secondary recorder > Aut 
and controller with either a pneumatic set point i 
from a master controller, or a manually positioned t 
set point on the secondary recorder itself. This lever ‘i F.R. 
operates a trouble-free slide valve similar to the ee 
I automatic-to-manual selector. B Pro 
t © Basi 
THE cascade set point can always be visible I © Gau 
— regardless of the master controller's location. t é 
The set point is transmitted from the master to the 1 e Inst 
secondary receiver, where it may be indicated at all a . B Con 
times — whether or not on cascade control. 4 caidas” 
Bumpless switching from cascade to conventional control Jf re 
is easy. Simply match the set pointer to the cascade set; | ; H E Reg 
pointers are side by side in the recorder. H . A — 
, ee Book 
Contact Taylor NOW \ £ : ie 
Bulletin 98286 gives fuil details 1 EE Sines 
, 
E 
I 





Taylor Controls Limited 


Hale End Road - Walthamstow - London - E.17 - Tel: Larkswood 3371/6 


{ 
4 





A subsidiary of the Taylor Instrument Companies, Rochester, N.Y. U.S.A. 





— 
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Technical articles will be gladly 
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arrangement. Articles should 
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taken of MSS. submitted, no 
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£2 10s. Od., postage free 


Single Copies 4s. 6d. 
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8,700 gallons of petroleum an hour 


the British Petroleum Company’s new 


processed under Honeywell control at 


thermal reforming plant on the 

Isle of Grain. Honeywell instruments 
ensure accurate fractionation and 
good high-octane yields. 


In steel . 


120 tons of steel an hour 
raised to rolling temperatures 
under the control of 
Honeywell instruments at 
the new Brinsworth mill of 
Steel Peech and Tozer Ltd. 
The system ensures desired 
temperature distribution, 
with maximum fuel economy. 





















.. petroleum ...andevery major industry, automatic 


controls by Honeywell are now built in to new large-scale 

processing plant. Comprehensive systems—composed of miniature or 
conventional instruments—are engineered and supplied as 
completely piped and wired panels ready for installation. 

When in action, each control system—designed and built for the plant 


WRITE OR SEND THE COUPON TODAY for more information 
to: Honeywell Controls Ltd, Ruislip Road East, Greenford, 
Middlesex Telephone: Waxlow 2333 


I am interested in the application of instruments to 
Please send: Information 
Address of nearest Branch Office 
NAME 
APPOINTMENT 


ADDRESS 


LP. 


Sales Engineering, initial and periodic service, arranged fror 
any of 10 Branch Offices in the U.K. 
Sales Offices in principal cities throughout ‘he worid. 


maintains a complex of process conditions 
at a stable optimum as accurately as a single instrument 
for one variable. 


Honeywell 
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A New 
Challenge 


The recent speech by Mr. Khrushchev, 
outlining Soviet production plans for 
the next seven years, contained some 
statements of policy which ultimately may have pro- 
found effects outside his own country and the com- 
munist countries generally. The principal reference, in 
so far as this journal’s sphere of interest is concerned, 
is to automation. It seems fairly clear that the Soviet 
leader is aiming to present Russia with both ‘“‘guns and 
butter’. 

In other words, he proposes to carry out a full 
armament programme and raise the standard of living 
at the same time. Amongst other benefits a 35-hour 
week is mentioned. The speech will be familiar to all 
readers since it was wlely publicised and there is no 
need to repeat sections of it here. A failure to fulfil 
the intentions announced will certainly not be tolerated 
by the Soviet leader, and one can therefore envisage 
the plan coming to a successful conclusion. Obviously 
Soviet industry must increase its production enormously 
and to effect this automation will be further developed 
and applied on a large scale. One includes here educa- 
tion and training at all levels, pure research, develop- 
ment and plant design. There is in Moscow an “‘Insti- 
tute for Automation and Electromechanics”’ and there 
is also a Ministry of Automation, giving some indication 
of the seriousness with which the Russians regard the 
subject. 

Assuming ultimately that the Russians achieve not 
only sufficiency within their own borders, but have a 
surplus of goods to export, it is fairly easy to see where 
the trading would take place. China has 500 millions 
of people and India 350 millions. Cheap mass produced 
goods, not necessarily of low quality, could find a ready 
sale here. The first-named country has been well 
considered as a possible future expanding market for 
the United Kingdom. 

Three or four years ago in Great Britain there was a 
sudden surge of publicity given to the subject. After 
the surge had died away, much permanent interest 
remained. Three new specialist journals, additional 
to those already existing, have been introduced in the 
period stated. An increased number of courses dealing 
with automatic control have been instituted at colleges 
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and universities. Developments have been carried out 
by private firms and government departments. Some 
industries are automated to the fullest extent. One 
thinks of the motor car factories here and a very 
recent example is the Vauxhall Motor Co.’s works at 
Luton described in recent articles in this journal. Then 
today we have the heavy chemical industries in which 
automatic control is widely applied. A relatively recent 
event, indicating awareness of the importance of the 
field, was the formation of the British Conference on 
Automation and Computation, whose aims are to 
foster progress in all aspects of automation. Will, skill 
at all levels, and enthusiasm are present no less than in 
Russia, but the rate of progress remains an open 
question. 

Mr. Leon Bagrit, vice-chairman of Elliott-Automa- 
tion Ltd., in a recent article (Observer, Ist February) 
after a visit to Russia, drew attention to the need fora 
national policy particularly regarding the introduction 
of new equipment, education and so on. Whilst, of 
course, we in this country like to solve problems 
without recourse to Governmental direction, it would 
appear that State interest in automation has been 
subjugated to guided missiles, nucleonic energy 
applications (in both forms) and the like, and it is not 
encouraging to see a very prominent manufacturer of 
automation equipment announcing redundancy of some 
hundreds of workpeople. 

We have another quite serious problem to solve and 
that is the position created by the European Customs 
Union. No effective compromise seems to be in sight 
and competition is bound to be severe. Whether or not 
automation will alleviate any ill effects from this 
source must be a conjecture. But at least it could be 
examined. ‘Time is on our side.”’ This is a phrase used 
in the past. That condition has gone forever from this 
country. Time will never be on our side again in 
whatever sphere of activity we are engaged. Those 
of us engaged in scientific or engineering vocations, 
whatever our political views, do not, nor have we 
regarded, the Russians as a mass of illiterate peasants 
and bunglers. Governmental sources have sometimes 
been suspect from this angle and it could be that some 
trace still remains. If these high levels can realise that 
here is a skilful, powerful race of people engaged in a 
ruthless drive for better things and prepared to utilise 
the maximum amount of instrumentation, automation 
(call it what you will) to achieve it, it would be a vast 
encouragement, at least, to the automation industry. 
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AN OPTICAL TECHNIQUE FOR CONTINUOUS 
MEASUREMENT OF THE WIDTH OF 
NARROW HOT ROLLED STRIP 


A novel optical technique has been developed for the requirements of continuous 


By C. Burns, B.Sc. 


width measurement of narrow hot rolled strip. 
using this principle is described. 


An experimental instrument 
Works trials indicated an accuracy of 


+0-005 in. with a response speed of 0-1 sec, irrespective of considerable transverse 


and J. W. Stevens* 


shake of the moving strip. 


Air purging arrangements enable the instrument 


to operate in the face of continual heavy air pollution by scale dust from the strip. 


INTRODUCTION 
N accurate method of measuring the width of 
hot rolled material is needed. Methods now used 
are of very limited accuracy and cannot provide a 
continuous measurement of width along the length of a 
strip. An accurate and rapid method of measuring 
strip as it is rolled would obviously allow much closer 
control of the process. 

Continuous width measurement is _ especially 
necessary on strips used for making welded steel tube. 
The strip is folded into a circular section and the seam 
welded. Strip narrower than the permitted tolerance 
will give an open or unsatisfactory welded seam; over 
width may cause malformation of the tube, or excessive 
strains in the tube forming machine. 

The difficulties of performing this measurement, on 
the other hand, are considerable. The strip issues from 
the mill at a speed of several hundred feet per minute 
and close constraint of the moving material other than 
at the rolls is undesirable. As contact methods of 
measurement are to be avoided if possible, optical 
methods offer the greatest promise of achieving the 
desired accuracy. The instrument must be unaffected 
by the rapid movement of strip, its lateral shake, 
and its high temperature (about 900°C) and must also 
work in an atmosphere heavily polluted by the clouds 
of scale dust rising from the strip. The instrument 
described was developed for use on a Morgan mill 
producing strip for welded tube manufacture(). 


PRINCIPLE OF THE WIDTH-METER 

Optical methods offer two main lines of approach: 
(1) Detection of position of each edge, and subsequent 

summation to indicate the total width of the strip. 
(2) Use of the strip to interrupt a beam, the residual 

width of the optical beam being an inverse measure 

_of the width of the strip. 

rhe first method has been developed for applications 
where the strip is wide and its movement slow’). 
Where the strip moves fast, with rapid lateral shake, 
it Is less suitable since the response speed must be high 
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enough to follow the movement of individual edges 
although the variation in width may be much slower. 
The second method does not suffer from this limitation, 
since the width of the residual beam, the quantity 
actually measured, is independent of the lateral shake 
of the strip and the response speed of the instrument 
is required to deal only with changes in the strip width. 

Fig. 1(a) illustrates the basis of this method. The 
strip, width W, partially obstructs a uniform beam of 
rectangular cross-section. The width of the beam D, 
transverse to the length of the strip, must be large 
enough to accommodate the width of the strip plus 
the maximum shake (+s) and its maximum range of 
width variation (R). This can be expressed as 
D= W+R + 2s (if W is taken as a minimum figure). 
In practice the width of D must also allow for any edge 
effects which cause the beam to depart from the 
theoretical ideal of uniform illumination through its 
cross-section. As in fact no shadow is perfectly sharp, 
this factor must be allowed for in the detail design, 
but is neglected in this elementary assessment. 

The portion of the beam obstructed by the central 
part of the strip will, in fact, never be uncovered if R 
and s are small compared with W (as was the case in 
the application considered). The beam of width D can, 
therefore, be replaced by two small beams of minimum 
width 2s + R/2. This, it should be noted, is their 
initial width. In the presence of the strip, their final 
aggregate width will vary between 2s and 2s + R. 
Since the quantity being directly measured is the total 
light transmitted, the mean proportional change in the 
quantity actually measured for an increment in strip 

OW 
2s + R/2° 

This method was not used as described but was 
further elaborated, to increase the potential accuracy 
of the system, in the manner illustrated in Fig. 1(b), (c). 

Fig. l(a) shows dotted the two smaller beams, 
width 2s R/2, which are all that are required from 
the large beam, width D. If one beam is made to 
combine the functions of both these beams, by reflecting 
it to pass the strip a second time in the reverse direc- 
tion, it can be bounded top and bottom by the shadows 


width dW is therefore 
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Fig. la. Widthmeasured from obstruction ofa single beam. 


of the two strip edges, and its residual width will be a 
measure of the strip width. Moreover, its maximum 
width need not exceed R (neglecting edge effects) so the 
proportional change in light measured for a width 
change dW is now at least 6bW/R, a factorial increase 


s+] . 
over the previous method of n OF approximately 


2s/R if s is larger than R, as usually occurs. 

Since in the application considered, 2s might be as 
much as } to | in., and R was intended to lie between 
0-05 and 0-1 in., a considerable increase in potential 
accuracy is possible by using the ‘“‘reflexed’” beam 
arrangement, which forms the basis of a_ patent 
covering the instrument. 


GENERAL LAYOUT 
The practical advantages of this layout are also 
considerable, as can be seen in the general diagram of 
Fig. 2. Except for two prisms and their air purging 
arrangements, all the operating parts of the instru- 
ment can be concentrated in one box, located on the 
most accessible side of the strip guide. The instrument 
was placed over the trough-shaped guide which con- 
ducted the strip, in a vertical position travelling on one 
edge, from the last rolling stand to the wobbler rolls 
which ejected the strip on to an apron (Fig. 3). The 
two boxes, the main box and the prism box, are mounted 
below a girder to form an inverted ““U” shaped frame- 
work. The girder is sufficiently deep to give the high 
measure of rigidity required, for the beam, passing from 
Beam returnng, 
Yi; 
MMMM W//) Shadow of first edge 
Residual beam |, 
7 2nd edge 








re 





Ist edge 


Beam receding 


Fig. 1b. Width measured from obstruction of a reflexed 
beam. 
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Fig. lc. Basic optical arrangement for 1(b). 


one box to the other and back, is sensitive to relative 
movement between them. 

Since the strip is at a high temperature, water- 
cooled plates are placed above and on each side of the 
guide to shield the instrument from the heat, with 
suitable apertures to allow the light beams to pass 
through. 


DETAILS OF OPERATION 

To render the instrument independent of variations 
in lamp brightness and in the gain of its electronic 
amplifier, the light flux carried by the measuring beam 
is balanced against a comparison beam, also coming 
from the lamp. This is effected automatically by a 
spiral shutter in the path of the comparison beam, 
rotated by the output of the electronic amplifier. 

As shown in the schematic diagram, Fig. 2, light is 
supplied by a single d.c. ‘“Pointolite” lamp. Two 
condenser lens systems form images of the lamp filament 
(a small incandescent sphere) on two slits, which are 
alternately covered and uncovered by a_ toothed 
chopper disc. The slits are at the focal points of the 
two beam-forming lenses, which produce the parallel 
beams used for measurement and comparison. The 
measuring beam goes round three sides of a rectangle 
as described above; the use of one right-angle and one 
pentagonal prism (i.e., of three reflections) means that 
the opposite edges of the strip cut into opposite sides 
of the measuring beam. 











Photograph by courtesy of Messrs. Stewarls-Llovds and J. Iron and Steel Ins 


Fig. 3. Instrument on site. 
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Fig. 4. Air purging cell for one window. 


On re-entering the main box the measuring beam 
is reflected to travel parallel to the comparison beam, 
after the latter has passed by its shutter. Both beams 
fall on a “‘collector’”’ lens, which brings the light to a 
focus (or, more correctly, to two coincident foci) on the 
photo-cell cathode. A diffusing screen is interposed in 
normal operation, however, to spread the light over 
the photo-cathode surface. 

Since the beams are ‘‘chopped”’ the signal from the 
photo-cell will be steady when the beams are balanced 
and alternating if they are not. The a.c. component 
of the signal is amplified, rectified and fed to a balanced 
output stage which drives the servo-motor in the correct 
sense, actuating the comparison beam shutter to 
restore balance between the beams. 

A potentiometer transducer is also coupled to the 
shutter spindle, producing a direct current proportional 
to the shutter position. This current can be displayed 
on a suitable high-speed chart recorder. 


PERFORMANCE 
In the laboratory, the instrument could measure to 
an accuracy considerably better than the standard of 
+0-005 in. aimed at. (It was in fact possible to detect 
on the recorder trace the passage of a hair, diameter 
0-002 in., through the measuring beam.) The range 
of width variation usually measured was +0-125 in., 
with a permissible shake of the strip of +0-25 in, 
These two quantities are interchangeable, their sum 
being equal to the width of the useful portion of the 
measuring beam where the light distribution is uniform 
across the direction of the width measurement. 

It should be emphasised that these figures do not 
necessarily express any fundamental limitations of the 
instrument. The optical system is capable of being 
recast to deal with the different requirements of 
particular applications. 


PROTECTION OF WINDOWS 

The cloud of scale dust rising from the hot strip makes 
it essential that none of the dirty air surrounding the 
instrument should be allowed to reach the windows, 
which were protected in the way shown in Fig. 4. In 
the experimental instrument designed to deal with one 
width of strip only, the two duct systems belonging to 
each box were built into a single flat-sided unit, the 
blast from a single blower being split by a “distribution 
box”’ to supply each window’s air purging cell. For an 
instrument dealing with a variety of widths the cells 
could be made independent and fed by flexible hoses. 

The input to the blowers was drawn from a clean air 
main. The protection provided in this way was very 
effective. Runs of up to 24 hours on the mill produced 
errors of less than 0-01 in. in reading. (A change greater 
than this was caused by dust settling on the windows 
when the instrument was left standing with the blowers 
off, in relatively clean and protected surroundings, for 
a comparable period of time.) Circumstances did not 
permit of runs much longer than 24 hours, so it was 
impossible to test the air purging more exhaustively. 


Fig. 5. Recorder trace for a single strip, and calibration strips, fast speed. 
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Excerpt from an all-night run recorded at slow 
speed. 

The small drift quoted may be caused by traces of dust 

in the air supply to the blowers, or in the air inside the 

instrument boxes, rather than by scale dust penetrating 

from outside. 


RESULTS OF TRIALS 

The instrument was tested in the mill in the site 
described, while the appropriate width was being rolled. 
Recordings such as are illustrated in Figs. 5 and 6 were 
obtained. By a choice of recorder speeds it was possible 
to obtain either a detailed record of the width variations 
over the length of a single strip (Fig. 5) or a compact 
record of the variations between strip and strip over a 
prolonged period (Fig. 6). 

The accuracy of the record was checked by setting 
aside sample strips which had been measured by the 
width-meter for subsequent cold micrometer readings. 
When due allowance, was made for contraction as the 
strip cooled, correlation between the two measurements 
was very good. Certain anomalies found at first were 
due to very gross fluctuations in the d.c. main supply, 
utilised for the ‘‘Pointolite’’ lamp, and were cured by 
the provision of a stabilised supply. Fig. 7 shows a 
sample strip where the two measurements agree to an 
average of +0-0025 in. An interesting feature disclosed 
by such measurements was the ‘‘family resemblance”’ 


Fig. 6. 


- permissible increase in strip width. 


between successive strips. This was ascribed to uneven 
heating along the length of the billet in the re-heating 
furnace. 

In operation the instrument was checked by calibra- 
tion strips passed through the measuring beams. Two 
such strips of widths 122 and 124 mm established the 
slope of the straight-line calibration curve for inter- 
preting the recorder traces. In the experimental instru- 
ment certain mechanical refinements were omitted, in 
the control of “sensitivity” and ‘‘zero’”’ by optical 
means in the comparison beam, to simplify such 
modifications as experiment might indicate were 
necessary. In a production instrument, these would 
allow the chart calibration of width per division to be 
chosen, and the nominal value of width to be placed 
in the centre of the chart. 


LIMITATIONS OF THE MEASURING TECHNIQUE 

It has been mentioned above that the instrument is 
suitable for the narrower sizes of strip. This arises from 
the fact that since the light source must have a finite 
size, the shadow cast by an edge cutting into the 
parallel beam must have a penumbra, which will grow 
wider along the length of the beam path, curtailing 
more and more the width over which the beam is 
uniformly illuminated. 

Fig. 8 shows the geometry of the measuring beam 
when the size of the penumbra is taken into account. 
The reflections have for simplicity been omitted. The 
light source is the slit S,5,, subtending an angle a at 
the beam-forming lens L,L,. This will also be the 
angular width of the penumbra of the beam edges and 
of the shadow of the strip edges E, and E,, entering the 
beam. The inner edges of the penumbra L,P, and L,P, 
enclose the portion of the beam where the illumination 
is uniform across its width. E,P,' represents the 
The permissible 
shake is +}(E,P, + E,P,) about the central position 
(i.e, when E,P, = E,P,). 

Operation can be maintained over longer path lengths 
by cutting down the size of the slit S,S,, which narrows 
the penumbra. This, however, causes a proportionate 
decrease in the change in light flux per unit change of 
strip width, reducing the sensitivity of the photo- 

















Fig. 7. Comparison of sample strip measurements from width-meter chart and from cold micrometering. 
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electric system. No exact figures can be given of the 
limitations this factor imposes on performance, since 
it is closely bound up with the intrinsic brightness of 
the light sources available, and also on the sensitivity 
of the photo-electric detector element. In the experi- 
mental instrument, the total path length between 
edges is approximately 24 in. As the strip itself is 
under 5 in. wide, the width must be increased by a factor 
of 2 to 3 before the effect is serious. This fact, combined 
with the sensitivity which the instrument possesses in 
excess of performance requirements, leads to the rough 
estimate quoted of 18 in. for the upper limit of width 
measured. This is no doubt capable of being improved 
by further development. 


CONCLUSIONS 

The optical technique developed offers a solution to 
the problem of non-contact measurement of the width 
of a rapidly moving extended object within certain 
imits of size. An experimental instrument has been 


made to operate on rolled steel strip at a high tempera- 
ture, and amidst heavy atmospheric pollution. The 
principle is equally applicable to cold specimens, when 
many of the difficulties, not fundamental to the 
optical problem, will be absent. 

The development of an industrial instrument using 
this technique for width measurement of hot rolled 
strip is now being undertaken by a British firm. 
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Company Activities during 1958 


British Thomson-Houston Co. Ltd. 

Development of control gear during the year has 
been mainly concentrated on the consolidation of recent 
designs, but there are a number of new items, some of 
which are mentioned below. 

Two sizes of a new line of a.c. crane protective 
panels are now in production, rated at 75 and 100 amp 
respectively, and consisting of a line contactor and up 


to twelve overload relays with optional isolating 


switch. 

New auxiliary switches for use on standard con- 
tactors and relays have been. developed in two forms, 
Type TR, up to 1 amp for use on a new 50 amp single- 
pole d.c. unit contactor, and Type TO as a general 
purpose auxiliary switch. The Type TO with either two, 
three, four or six contacts may be arranged with any 
combination of normally-open or normally-closed 
contacts, and the contacts may also be arranged to give 
early make or break, or have an overlap feature. The 
contacts normally handle control circuits, but they can, 
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however, be fitted with a magnetic blow-out to give 
increased performance. 

Wire-wound resistors Type GP are being used in 
combination with standard Type RQ grid resistances 
to give greater flexibility on smaller horsepower ratings. 

The present range of standard unit a.c. contactors 
has now been extended from 300 amp up to 450 amp. 

The Electronics Group are responsible for the 
development and manufacture of the rod control 
system for Berkeley Nuclear Power Station. 

During the past year extensive tests have been 
carried out on critical components and complete 
prototype actuators. These tests were devised to 
simulate the adverse conditions within the reactor 
pressure vessel, and include a_ pressurised high- 
temperature endurance test rig which is still being run 
to find the ultimate mode of failure. 

In the field of electronic instruments, manufacture 
has continued on standard lines such as leak detectors, 
infra-red radiation pyrometers, gaussmeters, and the 
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various t ypesof vibration measuringequipments. Inaddi- 
tiona number of new developments have been completed. 

An amplifier has been designed for use in an experi- 
mental installation of a smoke monitor installed in a 
power station of the C.E.G.B. In this equipment the 
smoke particles are charged by passing through a 
region of corona and the number of particles is assessed 
by measuring the current collected when they are 
subsequently discharged. The basic work on this 
equipment was done by the BTH Research Laboratory, 
and the Electronics Group were responsible for the 
amplifier which handles the small discharge current of 
10-* amp. The model has worked satisfactorily in 
extremely dirty conditions for thousands of hours. 

The crane approach warning system is designed to 
give warning of the proximity of any object on the 
crane track, such as another crane, stop blocks, or 
even a man working on the track. A trials installation 
was made at the works of Richard Thomas & Baldwins 
Ltd., Scunthorpe; performance proved satisfactory 
even when the equipment was subjected to extreme 
voltage surges on the mains supply. Production is now 
proceeding and a considerable number of orders have 
been received. Further development is in hand. 

Experiments have been carried out on the remote 
control of groups of motors (such as those of a crane) 
from a fixed point, using a single pair of conductors 
and transmitting over the wire audio frequencies coded 
to select the correct motor and subsequently control its 
speed. At the motor end the signals are de-coded and 
the appropriate voltage is then applied to the motor 
selected. Up to five motors may be controlled with a 
maximum of eleven speeds for each motor. It is con- 
sidered that this scheme will have useful application in 
the steel forging industry. 


The English Electric Co. Ltd 

Expansion of the English Electric Atomic Power 
Division has continued over the past year in order to 
meet not only the requirements of the Hinkley Point 
station but also the development and design of im- 
proved reactors. Facilities now include a large labora- 
tory block for research into such aspects as atomic fuel 
canning materials leading to more efficient stations. 
Another new building which will soon be in full opera- 
tion is for the machining of graphite bricks and tiles 
for reactors of the graphite-moderated type. Further 
workshop and office buildings are under construction. 

During 1958 the range of English Electric meters, 
relays and instruments has been further extended. A 
negative phase-sequence relay has been introduced 
together with rationalised distance relay schemes and 
improved forms of all disc and hinged-armature relays. 
Standard relays are now offered with a wider range of 
characteristics and settings. 

A complete range of moving coil a.c. and d.c. 
“miniature” panel instruments is now being made in 
case sizes ranging from 2 in. square to 5 in. & 6 in. 
rectangular. Reliability and robustness of these instru- 
ments has been proved by extensive tests: impact 
shocks of 200 g, vibration tests of up to two million 
cycles at peak resonant frequency and oscillatory tests 
of up to one million operations have all been applied 
with success. 


Marcu 1959 


INSTRUMENT 


1958 has been a busy year for the English Electric 
Company in electronic control equipment and com- 
puters and expansion of all the activities has been 
accompanied by the addition of a new bay to the 
Kidsgrove factory. 

Prominent among substantial orders for control 
equipment received during the year has been one for 
magnetic amplifier and control gear for a plate mill, 
scale breaker and shearing line in South Africa. A 
similar order for Australia has already been executed. 

Continued development of computers has resulted 
in Mark II and Mark IIA versions of ‘DEUCE’ being 
available. These computers have combined input/ 
output facilities with automatic conversion and utilising 
the full 80 columns of the standard 80-column punched 
card. The ‘DEUCE’ Mark IIA also has a 50%, greater 
capacity high-speed store. Intended primarily for use 
with electronic data processing systems, these com- 
puters may be fitted with magnetic tape auxiliary 
storage and high-speed paper tape input and output. 
Development of peripheral equipment has resulted in 
the availability of an off-line card-operated typewriter, 
several orders for which are now in hand. 

The ‘LACE’ Mark II, a general purpose analogue 
equipment, has completed its initial stages of develop- 
ment. A number of orders has been received for 
complete equipments together with some for the supply 
of various units. 

A concentrated programme, carried through during a 
period of twelve months, has culminated in the design 
of an air-cooled brushless alternator. This type of 
machine eliminates the difficulties associated with 
brushes in conventional alternators operating at high 
altitudes. The prototypes were first run during the 
summer and have accumulated several hundreds of 
hours test running, the experience gained from these 
tests being embodied in the final design. 

The laboratories, which were first fully com- 
missioned twelve months ago, have facilitated develop- 
ment and have proved their usefulness in connection 
with the pre-flight testing of systems and equipment, 
including two major constant frequency a.c. systems. 
In the second of these there was no trial installation 
aircraft, which stressed the complete confidence in the 
tests carried out in the laboratories. 

Several new lines of development have been initiated, 
one of these being the investigation of control gear 
featuring no moving parts, in which transistors and 
transductors replace relays and carbon pile voltage 
regulators. An exceptionally small motor embodying 
the latest design techniques has been developed and is 
being used to power a new series of miniature rotary 
and linear actuators. 

Probably the most important event from the com- 
mercial aspect has been the signing of an agreement 
with the Minneapolis-Honeywell Regulator Company, 
whereby the English Electric Company will manu- 
facture, under licence, Minneapolis high-precision 
gyroscopes for use in inertial navigation systems. As 
rigid control of working conditions is essential for the 
manufacture of these delicate instruments, new 
buildings with air conditioning, humidity, and tempera- 
ture control are being built. 
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the Modern Analytical Tool 


HERE is, today, a widespread topical interest in 
X-ray fluorescent analysis. Various instruments, 
suitable for routine production work, are now reaching 
the market, and this article tries to formulate some of 
the factors to be considered in the design of X-ray 
spectrometers, and describes the instrument which is 
now in production by Solartron Industrial Controls Ltd. 


Basic Theory 

First, a quick description of the basic theory for the 
benefit of any reader who may be new to the subject. 
This cannot but be an over-simplification and moreover 
it wiil be discussed entirely in classical language. A 
primary X-ray tube shown at T in Fig. | produces a 
beam of X-ray photons; these impinge on the atoms in 
the sample under investigation. The atom is shown as 
a central nucleus surrounded by orbital electrons. 
Quantum physics has shown us that only discrete 
orbits are possible and thus the electrons are shown 
occupying definite ‘‘shells”. Two electrons fill the 
inmost K shell, eight fill the next L shell, etc. The 
path of one X-ray photon is shown and a ‘“‘collision” 
takes place, in this case with an electron in the K shell. 
The electron is completely knocked out of the atom, 
absorbing energy from the photon in the process. 
This loss of an electron leaves the atom in an excited 
state and readjustments of the electrons in the various 
shells take place to return the atom to its ground state, 
the net result being the capture of a free electron from 
outside. These readjustments, however, obey strict 
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“selection” rules which decide which electrons in any 
shell can jump to fill a vacant place in an inner shell, 
When electrons change shells there is a change in their 
energy and this spare energy is emitted in the form of 
other X-ray photons, which, of course, are ‘‘softer” or 
less energetic than the original primary photon. These 
softer photons (the so-called fluorescent radiation) can 
easily be seen to be characteristic of the atom concerned 
rather than characteristic of the primary radiation 
which merely serves the function of knocking out the 
first electron and triggering the whole sequence. 

rhe minimum energy which it is necessary for the 
primary photon to possess before it is capable of 
removing a K electrén is called the excitation potential 
for the K X-ray spectrum, and depends on the atomic 
number of the element concerned, rising to 115 kV for 
uranium. The primary beam needs to have an energy 
greater than the excitation potential of the particular 
element whose fluorescent spectrum is to be studied, 
but in practice, it is advisable to exceed this potential 
by about 50°, to obtain a reasonable intensity. The 
K excitation potential for tin is 29 kV which is about 
the usual limit for the study of K spectra. However, a 
can be appreciated from Fig. 1, the L shell has a mucli 
lower excitation potential and from tin to uranium the 
L. X-ray spectra are used. The L spectra are unfortw 
nately less intense and slightly more complex than th 
K spectra. 


The Spectrometer Mechanism 
Having obtained X-ray fluorescent radiation charac- 


teristic of the elements inthe sample under investigation, 
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it is now a question of resolving these different 
photon ¢ nergies. It must be remembered that although 
the X-rays have been spoken of as photons or particles, 
they can also be described by wave equations and can 
undergo the usual phenomena of diffraction and inter- 
ference. However, as the wavelength of the X-rays is 
so much shorter than that of visible light, the normal 
mechanically ruled diffraction grating familiar to 
optical spectroscopists cannot be used except in very 
extreme circumstances; it is replaced by acrystal, whose 
lattice has dimensions of the same order of magnitude 
as these X-ray wavelengths. 

The fluorescent beam is collimated by bundles of 
tubes or thin blades held parallel, and thus a primary 
beam direction is defined; this beam is now reflected 
from the cleaved face of a suitable crystal and received 
by a detector through another collimator (Fig. 2). 
It is found in the ideal case that for any incident and 
reflected angle, only one wavelength, or energy, of 
X-rays is reflected and the remaining radiation is 
scattered. Thus each characteristic radiation has a 
particular angle for reflection and, at this angle and 
ignoring complications, the detector receives this radia- 
tion and no other radiation. This angle is referred to as 
the Bragg angle. It will be appreciated that if the 
sample, the X-ray tube and the first collimator are all 
kept fixed, to maintain the reflected angle equal to the 
incident angle at the crystal and yet to be able to vary 
this angle to set the spectrometer to different Bragg 
angles, then the detector arm must be geared to the 
crystal mount in the ratio of 2 : 1. 


Single- or Multi-channel 

The first major choice now confronts the designer of 
an X-ray spectrometer: multi-channel versus single- 
channel. The use of separate paths, with separate 
crystals, collimators and detectors, for each element 
whose determination is required, is attractive in many 
ways. It is, however, very costly, due to the multiplica- 
tion of equipment and apt to be inflexible, apart from 
the fact that many potential users do not want to be 
tied down to a choice of set elements. It is also faster 
(due to the multiplexing) and by its very inflexibility 
each channel can be exactly suited to the particular 
element and the need for compromises can be avoided. 
Moreover, curved crystals with a high gain in useful 
intensity can be used, whereas their use in single path 


Fig. 2. 
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scanning systems is rendered very difficult by their 
more complex geometry. The Solartron instrument is 
essentially single-channel with the emphasis on 
flexibility and scope. 


Compensation 

The next factor to be considered is the method to be 
used in compensation for changes in primary X-ray 
beam intensity. There are at least three ways of doing 
this. First, the current and voltage of the X-ray tube 
can be stabilised. This is simple and attractive and can 
give good results. It is worth stressing, however, that 
this stabilisation does not necessarily ensure stable 
X-ray flux or that this flux always maintains an 
identical energy distribution. Both of these are essential 
factors for really accurate work, for the number of 
primary X-ray photons obviously affects the number of 
excited atoms and hence the intensity of fluorescent 
radiation. 

Secondly, the primary X-ray bean can be monitored 
and a ratio of primary intensity to fluorescent intensity 
for a particular element can be taken. This compensa- 
tion can also work well but it takes no account of any 
drifts in the spectrometer proper and it assumes again 
that there is no change in energy distribution in the 
primary beam. 

The third and most comprehensive method is to 
provide a second, complete reference path. A reference 
sample is placed in the same primary beam and a 
complete duplicate system of collimators, crystals and 
detectors is used. Both systems are rotated together 
to different Bragg angles by the same 2 : 1 gearing and 
by taking the ratio of the detector readings, complete 
reproducibility against any drifts results. The Solartron 
spectrometer uses this system and it is illustrated in 
Eig. 3 which, in conjunction with Fig. 4, shows the 
arrangement. The sample holders and the interlock 
can be seen, which enable changes in either sample to 
be carried out without the risk of exposing the body 
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to any radiation from the primary beam. The two 
paths will be referred to as the reference path and the 
sample path. 

Positioning 

How to position the spectrometer at the various 
Bragg angles is the next question. To deal with 
qualitative analysis first, the spectrometer is driven by a 
motor and the detector is coupled to a chart recorder. 
The various wavelengths present in the fluorescent 
radiation each produce peaks at their appropriate Bragg 
angles. As the range of angles is swept, the peaks occur 
on the chart recorder. From these angles the elements 
present can be immediately listed. It is impossible to 
generalise about the ultimate sensitivity, but a peak due 
to a constituent present at the 0-01% level shows up 
clearly on the background, although in favourable cases 
concentrations in the parts per million range can be 
detected. 

For quantitative work, it is required to set the spectro- 
meter accurately at a particular Bragg angle and take a 
more prolonged reading. Again the simplest method is 
to provide a scale and do this adjustment by hand, but 
for large numbers of analyses each involving several 
elements, this can become tedious if not impossible, and 
some degree of automation is essential. The solution to 
this problem determines most other factors including 
speed and flexibility. The Solartron spectrometer 
performs this positioning by a magslip servo-system. 
A series of dials (up to 24 are available) are set on the 
Bragg angles required. For instance, if copper is 
required to be determined, 22-51° might be set on the 
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first dial, then, say, chromium at 34-67”, etc., and the 
start button is pressed. The spectrometer auto- 
matically traverses to the copper Bragg angle 22:51° 
and a ratio of the reading of sample to reference is 
recorded. It then traverses to the next angle and so on 
until all the elements which have been set on the dials 
have been determined. The spectrometer then either 
repeats the analysis or switches itself off and lights an 
alarm. 
The Recording System 

The description of the recording system has purposely 
been left until last ‘and will now be discussed in detail 
The crux of X-ray analysis technique is that the 
radiation, after being sorted by diffraction, can be 
detected by counting the photons. A scintillation 
counter is used which produces an electrical pulse for 
each photon, the pulse height being proportional to the 
energy of the photon. These pulses from the detectors 
are counted on electronic scalers and when a certall 
number N, has arrived on the reference path, the 
number which has arrived on the sample path 
printed out. The choice of Ng determines the time 
taken for an analysis and the accuracy obtained, thes 
are, as is usual, complementary; the longer the time 
available for analysis, the greater accuracy obtained. 
N, can be preset, individually for each Bragg angle 
Thus, if the percentage of copper (say 70°) and the per 
centage of iron (say 3%) in a brass sample were requitet, 
No might be set for 10* for copper and as a typical count: 
ing rate might be 10,000 counts/second,the copper would 
be determined to an accuracy approaching 0-1% 
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conte! about a minute and a half. The iron, at 
3%, W a corresponding count rate of 300 counts, 
second ght have Ny set at 104, in which case an 


accuracy of 1% of content might be obtained in 
another half minute. Thus a result such as this would 
be obtained in about two minutes: 

Cu 70 + 0:1% Fe 3 40-03% 

It was mentioned earlier that the pulse height from 
the detector was proportional to the photon energy. 
This makes possible some additional electronic filtering 
of the pulses and overlapping lines can be sorted and 
background counts cut down. These conditions can 
also be programmed for each channel on the instru- 
ment. Here it must be stressed again that all these 
programmes are entirely flexible and the angle, Ng and 
the pulse discrimination conditions can be altered by 
the work of a few moments. 


The Range of X-ray Analysis 

A fairly clear, general picture of the spectrometer 
should now have emerged and at this juncture it is 
worth examining the range of the X-ray method. Fig. 5 
shows the approximate wavelengths of lines in the K 
and L spectra against atomic number. The wavelength 
scale is divided into three regions. For wavelengths in 
region A the radiation is, at present, undetectable by 
orthodox commercial equipment and must rule out the 
determination of all elements from hydrogen to sodium. 
Some pioneering work is being done in this field and it is 
possible that in the next few years some advances may 
be made. The region B is heavily absorbed by air and a 
vacuum path is needed. However, with this attach- 
ment, the range magnesium to calcium can be covered. 
The region C, in which lies either the K or L series of all 
other elements, can be covered by the non-vacuum 
model. Underneath the wavelength scale there is a 
representation of the range covered by various crystals. 
Lithium fluoride has the highest reflectivity and is 
readily available in large, grown crystals; it cleaves 
easily and is cheap and trouble free. 








Fig. 4. 


Vacuum Spectrometers 

Vacuum spectrometers have their own problems. 
Again there are several solutions. First, a_three- 
quarter vacuum path can be provided with the detector 
just outside the vacuum and a thin window to allow 
the fluorescent radiation to reach it. This has the merit 
of simplicity, but owing to even the small air gap the 
lowest atomic numbers in B cannot be _ reached. 
Secondly, the total path can be evacuated, but the 
detector electronics kept outside; this unfortunately 
involves intricate ‘“O” ring seals to provide the mechani- 
cal movements necessary for scanning, but has been 
accomplished. Thirdly, a large dome can be put over the 
whole spectrometer and completely evacuated. This 
makes a very low pressure essential or trouble is 
experienced with discharges in the electronics, and 
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Fig. 6. 


paths are possibilities, but on the one hand the price 
of helium is excessive in this country and on the other 
there are serious hazards with hydrogen. Special 
counters (proportional flow) are also required to detect 
these radiations in group B. 

In the present instrument the third alternative has 
been chosen, the disadvantages counteracted by keeping 
the large dome permanently evacuated and having the 
sample holder in a separate, small vacuum chamber 
separated from the main dome by a very thin inter- 
connecting window. This attachment to the standard 
spectrometer was exhibited at this year’s Physical 
Society Exhibition. The accent is again on automation 
with an automatic sample changing programme, which 
seals off the small chamber, releases the vacuum, and 
then, when the sample has been changed, closes the 
valve and pumps it out. Interlocks are provided to 
prevent counting should the degree of vacuum be 
insufficient. Fig. 6 is a photograph of the unit. 


Comparison with Optical Spectroscopy 
Perhaps before giving some applications demon- 
strating the power of the method, it is worth comparing 
X-ray fluorescent analysis with conventional optical 
spectroscopy. 
Optical—from the 


(1) Range of concentrations. 
X-ray 


parts per million range up to about 10%. 
from about 0-01°% up to the 100° level. 

(2) Complexity of spectra. The K X-ray spectra 
are quite simple and the L spectra very much more 
simple than most optical spectra. 

(3) Area analysed. Normally X-ray spectrometers 
analyse a surface about one inch square with a penetra- 
tion of the order of 0-010 in., whereas optical spectro- 
scopy usually has to rely on a point source. 

(4) Inter-element absorption effects. For X-rays 
these have not yet been entirely worked out, but from 
preliminary results the effect is not only less in magni- 
tude but also in complexity than the corresponding 
optical correction. 
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(5) Speed and accuracy. As previously mentioned, 
these are complementary. For an accuracy of 1% of 
content and taking into account the time for sample 
preparation and interpretation of results, it is probably 
fair to say that the two methods are equally fast, with 
a slight favour towards optical. However, one of the 
particular merits of X-ray analysis is that it can 
achieve accuracies approaching 0-1% of content given 
an increase in time available. 

(6) Cost. Generalisations are impossible but one of 
the important factors to be considered is that an 
expensive air-conditioned room is unnecessary for 
X-ray work. 

(7) Sample preparation. In optical work, the sample 
is usually required as a conducting solid or in aqueous 
solution, whereas for X-ray fluorescent analysis, solids 
both conducting and insulating, all liquids and even 
slurries and powders can be conveniently employed. 


Industrial Applications 

In the opinion of the author the most vital need for 
X-ray analysis is in the non-ferrous metals industry, 
particularly for copper base metals. Optical methods 
have always been difficult to apply due to the high 
percentage of some constituents and furthermore the 
range of elements covered lie in the most economic 
and useful range of X-ray instruments. 

The steel industry, although at present firmly 
wedded to optical methods, finds the analysis of its 
special steels and high-chrome steels an increasing 
headache. Slag analysis, which is becoming rapidly 
more important, also presents difficulties by optical 
or wet chemical means, and the sample preparation for 
such methods alone takes far too long for rontine use. 
As a parallel to this, it will be interesting to follow 
the needs of the nuclear reactor engineers, who, among 
other users, will need X-ray techniques to sort the 
various rare earth problems. Rare earth analysis, by 
any method which relies on outer electron shells, gets 
very complex owing to their similar structure and X- 
ray analysis could replace even nuclear cross-section 
determinations. 

The petroleum industry, while confident that optical 
methods are the most efficient for very small concentra- 
tions in used oil tests, etc., is using and is expanding the 
use of X-ray methods to analyse oil ashes which contain 
several percent of a large number of elements. Yet 
again the ore mining surveyors are finding X-ray 
analysis quick, flexible and accurate for large numbers 
of routine samples. 

At present, in Britain, the various industries cot- 
cerned are very much alive to the benefits and scope 0 
X-ray work; on the other hand, however, we have 4 
great deal to learn from American experience where the 
use of these methods is not only widespread and familiar 
for routine works analysis, but also is accepted as @ 
standard process control tool. Finally, we can predict 
confidently that in this country we are just experiencing 
the beginnings of a revolution in analytical technique. 
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Quality Control 


Instrumentation 


Advances shown at 
The Physical Society Exhibition, 1959 


Introduction 

HILST the Physical Society Exhibition covers 

the whole field of instrumentation it is of 
interest to trace developments in a particular sphere of 
activity as these may have a significance in future 
industrial instrumentation schemes. In the May, 1957, 
issue some attention was given to instruments for 
quality control, and it will be of interest to trace 
developments in the intervening two years. Sub- 
stantially the same type of instruments have been 
reviewed, and in one or two of these, notably nuclear 
magnetic resonance and chromatography, considerable 
progress has been made. 


Spectrometers 
Nuclear Magnetic Resonance Spectrometers 

The nuclear magnetic resonance technique is already 
well established in the analysis and research fields of 
spectroscopy, and possible applications in industrial 
process control are now becoming apparent. The 
technique has been used for moisture determination in 
the large-scale production of starch and other food 
ingredients, and this could be extended to many 
industries where continuous measurement and control 
of water content is necessary. 

The ability of nuclear magnetic resonance to distin- 
guish between protons in different chemical species 
containing hydrogen will be of great use in the detec- 
tion and measurement of impurities and unchanged 
starting materials in many continuous flow processes 


Mullard nuclear magnetic resonance spectrometer. 
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in the heavy chemical industry. Fluorine and phos- 
phorus nuclei also give particularly strong signals and 
consequently nuclear magnetic resonance will be suit- 
able for process control during the manufacture of 
compounds containing these elements. 

The Fairey Aviation Co. Ltd. exhibited a prototype 
nuclear magnetic resonance spectrometer which has a 
resolution of about 5 in 10’ with a sample size of 
1/20 cm’ and a field of 4,200 gauss. 

The final production instrument will have a resolu- 
tion of 1 in 107 with a sample size of 1/20 cm’, and a 
field of just under 5,000 gauss. The permanent magnet 
has 4 in. diameter poles with a pole gap of 0-72 in. 
Temperature and field stabilisation circuits will be 
included. 

The nuclear magnetic resonance spectrometer $.L.44 
Mk. 2, which was exhibited by Mullard Equipment Ltd., 
has a resolution of the order of 1 in 108. The permanent 
magnet provides a field of approximately 9,400 gauss 
and this can be varied by up to 20 gauss. The pole 
pieces are 6 in. in diameter and the gap is 1 in. The 
specimen holder is a glass tube of 3 mm. internal 
diameter. The magnet assembly is temperature 
controlled to within 0-1°C. 


X-ray Fluorescent Spectrometers 

The Raymax 60 X-ray fluorescence spectrometer, 
manufactured by Metropolitan-Vickers Electrical Co. 
Ltd., consists of a high voltage generator, spectrometer 
and counting gear. The results may be presented 
graphically or as a tabulation. Accessories are available 
for converting the spectrometer for the direct measure- 
ment of the diffracted intensities, with the option of a 
monitor. 

The Solartron automatic X-ray fluorescent spectro- 
meter X7 736 may be used to analyse matter in any 
form of chemical compound. The result may be pre- 
sented as a curve on a recorder chart, or as a printed 
record of the number of quanta counted in a given 
time at each Bragg angle examined. It is also possible 
to generate a signal which will operate alarms or control 
a chemical process. The equipment may, therefore, be 
used to perform a continuous analysis of an end- 
product and automatically make suitable adjustments 
to the process (see article by Mr. Lucas-Tooth in this 
issue). 

The fluorescence X-ray spectrometer exhibited by 
Crystal Structures Ltd. is fitted with a lithium fluoride 
analysing crystal and a Geiger-Muller tube as detector. 
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Pye argon chromatograph. 


The results may be presented as a continuous record on 
a pen-recorder, or individual readings may be taken 
at particular angular settings. When the K-lines are 
used the instrument is capable of operation over the 
range of elements potassium to bromine. For the lower 
atomic numbers an evacuable cover encloses the 
crystal, specimen and X-ray detector. 

The Hilger X-ray diffractometer has been modified 
for fluorescence analysis. Two forms of instrument are 
made: one, primarily for research, in which the entire 
spectrum is scanned by manual control; and the other, 
for routine analysis, in which a pre-set programme of 
elements can be determined automatically. The method 
can be used for elements heavier than titanium though 
lighter elements could be determined as well in a 
vacuum. 

Mass Spectrometer 

The MS 7 mass spectrometer exhibited by Metro- 
politan-Vickers is designed primarily for the analysis 
of impurities in solids. The sensitivity of the method is 
sufficient for the detection of many elements at the 
level of 0-01 part/million (atomic). A complete spectrum 
of the elements from mass 7 to mass 240 can be obtained 
in a single exposure of the plate. A monitor collector- 
amplifier arrangement is included for determining the 
length of each exposure and there is differential pump- 
ing of the source and analyser sections of the tube and 
high temperature baking of the vacuum system (up to 
250°C). 

Spectrophotometer 

The Unicam SP.700 recording spectrophotometer 
automatically records transmittance or absorbance on a 
linear wavenumber scale in the range from 186 mu 
to 3-6 yu. The scanning speed is controlled by a gearbox 
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with five forward speeds and fast reverse. The slowest 
scanning speed is 250 cm-!/min and fastest 20,000 cm 
min. The spectrum is plotted on a strip chart recorder. 
The chart speed may be varied from $ in./min to 
2 in./min. 

Spectrofluorimeter 


The instrument exhibited by Unicam Instruments 
Ltd. has facilities for scanning both excitation and 
fluorescence spectra. A liquid may be irradiated with 
monochromatic light of any wavelength within the 
range 200 mp to 1,000 mp and measurements made of 
resulting fluorescent light at any selected wavelength 
within the same range. Hence it is possible to determine 
an “excitation spectrum’’ by measuring fluorescent 
light at any selected wavelength as a function of th 
wavelength of the light, or to determine a “‘fluorescence 
spectrum” at any selected wavelength by measuring 
fluorescent light as a function of the wavelength of the 
fluorescent light. 

For quantitative use, the wavelength of maximal 
excitation is selected and measurement made at the 
wavelength of maximal fluorescence. 


Refractometer 

The R.31 pipeline refractometer, manufactured by 
Bellingham & Stanley, is a visual instrument for direct 
installation on the pipeline. The principle employed 
that used in the immersion refractometer. The rang 
is normally 1-38 to 1-46 and the accuracy 0-00I 
refractive index. Illumination is by transmitted light 
and the instrument is therefore not suitable for materials 
that are opaque or strongly coloured. There is n0 
restriction to flow and all parts coming into contact 
with the material are of glass or stainless steel. 
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Chromatographs 


The Baird and Tatlock centrifugal chromatograph is 
a prototype of a new apparatus for chromatographic 
separations on filter paper. Compounds to be separated 
are applied in the form of a spot near the centre of the 
filter paper and the application of a continuous flow of 
solvent to the revolving paper disc results in sharply 
defined radial separations. The average development 
time of centrifugal chromatograms is six minutes. 

Inthe Pye argon chromatograph an ionisation detector 
is used with argon as the carrier gas. The argon is 
excited into its metastable state on entering the 
detector. As the level of excitation energy of argon is 
higher than the ionisation potential of organic vapours, 
any organic vapours present in the carrier gas are 
ionised on collision with excited argon atoms as they 
enter the detector which causes an increase in the 
current through the cell. The sensitivity is approxi- 
mately 1 in 2 x 10® to 2 x 10% of carrier gas for full- 
scale deflection on the recorder. The limit of deflection 
is l in 2 108 of carrier gas, or 10-1! moles. 


Polarographs 

The differential cathode ray polarograph exhibited 
by A.E.R.E. is a development from the linear sweep 
cathode ray polarograph. Provision is made for the 
measurement of the difference in current between two 
cells. The direction of potential sweep can be reversed 
to permit thermodynamic reversibility of reactions to 
be studied and variable slope correction is provided to 
facilitate peak measurements at high sensitivities. 

The Mervyn-Harwell square wave  polarograph 
Mark III will detect and measure trace elements in the 


presence of major constituents at ratios of 20,000 to 1. 
Very little pretreatment of the sample is needed com- 
pared with the requirements of classical polarography. 
In classical polarography the simultaneous determina- 
tion of several constituents in a mixture can be accom- 
plished provided that the concentrations of the various 
constituents are roughly comparable, or provided that 
the elements present in the highest concentrations are 
those whose steps occur at the most negative potentials. 
With this new technique, however, no such limitations 
exist, and mixtures of widely varying concentrations 
can be readily analysed. 


Polarimeter 

The ETL-NPL automatic polarimeter, exhibited by 
Ericsson Telephones Ltd., is essentially an electronically 
controlled self-balancing photo-electric polarimeter con- 
taining no moving parts. The optical rotations measured 
can be displayed on a pointer type meter, a digital 
voltmeter, recorded on charts with a pen recorder, or 
fed into servo systems for industrial control purposes. 

The sensitivity is of the order of 0-0001° arc. The 
basic range of the instrument is +0-5° of angular 
rotation from the crossed position of the polariser and 
analyser. The instrument will come to within 0-0001 
of its final reading within 10 seconds and will reach its 
final reading within thirty seconds. 


Feed Water Analysis Instruments 
Dissolved oxygen analyser 
The gas-phase transfer type electrochemical dissolved 
oxygen analyser Mark III has been developed by 
Cambridge Instrument Co. Ltd. to meet the require- 
ments of high pressure, high temperature systems 


Cambridge dissolved oxygen analyser. 


SAMPLE water 


WIRING & PIPING DIAGRAM FOR 
TYPICAL SINGLE POINT OUTFIT 








CONSTANT WEAD 
| 49° 





- a 3 











ELECTRO CHEMICAL, OISSCQLVED 
OXTCEN ANALTSER 





SINGLE 


Reena 

















10% 








CONTROL 
UNIT 












CONDUIT PIPE 








3 CORE SCREENED 
Came 
















































































- 











Pe Oo UU dU {e) 
——— 
COOLING waTER DRAINING CULLET 
WASTE WATER 


Marcu 1959 











— 






































AC MAINS 7 
, 
aa 


2 CORE SCREENED ———— 7 ad 
Cage 


INSTRUMENT PRACTICE 291 




























































































iar > OO ! 

; , 

POWER PACK + ‘| DELAY LINE UNIT |: 

»§ Et L________ — 
ial CONGR A A LAREDO DE GELS et a eS 
=) 4 4 +--+ 4 j 
PREAMPLIFIER MAIN INPUT GATING PULSE hk MEMORY 
Back Bias [AMPLIFIER] circuits LENGTHENER [> T|COMPARISON FP) cipcuits ! 
; 4 Y ! 
4 | 
; , } 
CALIBRATION : 4 LINEAR | 
' l ! ' 

| | ~ 

ble || DISPLAY UNIT 



































Sunvic pulse height analyser. 


employed in modern power stations. The measuring 
cell is isolated from interfering impurities in the feed 
water by the gas-phase transfer system and built-in 
facilities are provided for establishing zero and for 
calibrating at the working point. The range available 
is 0 to 0-03 parts per million by weight dissolved oxygen. 


Silica Content Meter 

The increasing use of high pressure steam raising 
plant in power stations and industrial boiler houses 
has introduced the problem of silica “carry over’ 
which becomes serious at pressures above 900 p.s.i. 
The Nash & Thompson silica content meter has been 
developed to determine the concentration of silica in 
boiler feed water and to give a signal when the silica 
concentration exceeds a preset figure. The instrument 
will sound an alarm or initiate corrective action if the 
silica content exceeds a preset figure in the range 
0-25 to 1 part per million. 

The method used is to meter by means of a triple jet 
assembly a sample of water and the reagents into a 
hydraulic delay line and optical cell assembly. The cell 
is illuminated by a lamp supplied from a constant 
voltage transformer and the output of the photo- 
electric cell is connected directly to a micro-relay. The 
relay may be preset so that when an increase in 
concentration of silica occurs the contact closes at a 
pre-determined figure. 

The test solutions are contained in bottles held inside 
the instrument case; these normally need to be refilled 
every three days. The bottles are fitted with constant 
head devices and the rates of flow from them and the 
flow of feed water can be adjusted and checked at a 
special dripper block. When the relay trips, a sample 
of the incoming water is trapped in a specimen bottle 
so that it may be examined chemically at a later date 
if this is thought desirable. There is also provision 
for injecting test water of known silica content during 
the initial setting up and adjustment of the instrument. 

Construction of the water and reagent pathways and 
vessels is of plastic throughout, so that there is no 
danger of silica contamination. 
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Chlorine Content Meter 

This instrument has been developed by Nash & 
Thompson for the detection of chlorine concentrations 
in potable and other waters. It will sound an alarm or 
initiate corrective action if the chlorine content exceeds 
a preset figure in the range 1 to 10 parts per million. 
The method of metering is similar to that used in the 
silica content meter. 


Gas Analysis Instruments 
Magnetic Oxygen Analyser 

Distillers’ null balance magnetic oxygen analyser 
measures the volume magnetic susceptibility of a 
continuously flowing sample of gas containing oxygen. 
A silica dumb-bell is suspended in the gas in an inhomo- 
geneous magnetic field and experiences a force which 
depends on the susceptibility of the gas and hence on 
the oxygen content. This force is balanced continuously 
by a force generated electromagnetically by a feedback 
system. 

Any range from 0-1% to 0-100% oxygen can be 
selected with a switch. ,The limit of detection is 0-005% 
oxygen in the 0-1% range and 0-25 of full-scale 
deflection in other ranges. 


I.R. Gas Analyser 

Grubb, Parsons exhibited an infra-red gas analyser 
which could be used for plant control. It could be used 
to control a combustion process. The instrument is 
sensitive to CO and CO, and measures (CO,) + k(CO); 
a quantity which varies steadily as the air/fuel ratio 
changes. 


SO, Recorder 

The SO, recorder produced by Electronic Instruments 
is based on a coulometric principle. The instrument 
gives a continuous indication of trace concentrations of 
gases such as SO, and is applicable for the analysis 
of effluent gases. The ranges are 0-10 parts per million 
and 0-25 parts per million and the discrimination is 
+0-1 part per million. 
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The Mervyn-Cerl automatic SO, recorder measures 
the change in resistivity of the reagent solution, when 
atmospheric air has been in contact with this solution, 
and a calibration curve gives absolute values of SO, 
in parts per hundred million. The range of the instru- 
ment is 0-80 parts per hundred million and the sensiti- 
vity +1 part per hundred million. 


Burette Monitor 

Two types of burette monitor with electronic register 
were shown by the A.W.R.E. In type A the liquid 
height in a burette is automatically registered on a paper 
tape; in type B the variations of liquid height are 
followed automatically and recorded in the form of a 
graph. A brass collar surrounding the burette houses a 
light source and a photosensitive transistor. In type A 
a pair of diffraction gratings are arranged parallel to the 
burette so that as the collar moves along the burette, 
the Moiré fringes are counted by the transistor. When 
the meniscus of the liquid is reached the light is inter- 
rupted and the counting ceases. In type B the diffrac- 
tion gratings are replaced by a slide-wire resistor which is 
connected into a potentiometer circuit. A servo system 
is locked to the liquid meniscus and the collar follows 
the movement of the meniscus. This movement, which 
varies the resistance of the slide wire, is plotted by a 
pen recorder. 


Pulse Height Analyser 

This instrument is used to analyse a complex pulse 
amplitude spectrum, sorting the pulses into channels 
and counting the totals in each. With the Sunvic 
P.H.A.3 instrument totals can be displayed either in 
analogue form on the c.r.t. or read in decimal form on 
dekatron indicators, or automatically printed. The 
instrument has a fixed dead time of 250 pu sec. 

With the Isotope Development’s single channel 
pulse height analyser the channel count rate can be 
displayed on any recorder having a suitable synchronous 
chart drive to give an automatic plot of the pulse height 
spectrum. The instrument accepts positive going pulses 
5 to 50 volts in amplitude having rise times of 0-1 to 
1-5 pw sec. 

Typewriter 

A tabulating typewriter for automatic analysis is 
available from Hilger & Watts Ltd. The typewriter has 
been fitted to an automatic spectrograph and auto. 
matically prints the results of analyses, thus eliminating 
the chance of error in recording. By correct setting of 
tab stops and an external contact the typewriter can 
be made to skip over unwanted columns which is useful 
if only figures outside tolerances are to be typed. 
Automatic colour selection can be supplied; this, for 
example, would allow figures outside tolerance to be 
printed in red. 





Underwater Escape from Aircraft 


A series of experiments on this subject has been 
made recently by the Admiralty Hydro-Ballistic 
Research Establishment. 

The measurements carried out included the accelera- 
tion of the seat and dummy subject, the pressure at 
various points close to where the gun separates, and on 
the chest and abdomen of the dummy subject. The 
pressures in the gun were also obtained. These accelera- 
tions and pressures were recorded continuously, so that 
the rate of rise of acceleration could be studied together 
with the changing pattern of pressure with time. 
Measurements were also made of the final velocity of 
the seat. 

_ Acceleration was measured with a Lanelec variable 
inductance transducer, feeding through an a.c. bridge 
amplifier into a galvanometer recorder. 

The pressure instruments on the dummy were made 
with a Lanelec variable inductance pressure gauge, 
essentially the same instrument as the accelerometer, 
but adapted for pressure measurement. For the higher 
pressures, closer to the separation point of the gun, a 
resistance pressure gauge was used, and for the still 
higher pressure ranges in the gun cylinder, a 2,000 Ib 
per square in. barrel type resistance pressure gauge was 
found to be quite satisfactory. 

For the measurement of the maximum velocity of 
the seat, the fixed supporting frame of the seat was 
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fitted with a series of equally spaced coils, over which, 
motion of the seat moved a small permanent magnet. 
The output from the parallel connected coils was then 
recorded together with a timing frequency on a c.r.o. 
tube and camera. The integrated accelerometer record 
was also used as a check. 

The major problem was shown to be the exhaust of 
the gun into the water on separation of the telescopic 
pistons. Measurements on full charge showed that 
pressures in the gun rose to 2,000 Ib per square in. at 
maximum, and although normally this had fallen to 
something of the order of 1,000 lb per square in. by the 
time separation occurred, pressures measured in the 
water close to the chest of the dummy were as high as 
23 Ib per square in. positive and 15 lb per square in. 
negative. In air, of course, the gun pressure disperses 
very rapidly, but in water an enclosed bubble is formed 
and water resistance contains the pressure for a longer 
period. Furthermore, separation of the gun takes place 
close behind the seat as it leaves the track, and con- 
siderable damage occurs. 

The experiments as a whole showed that with some 
small modifications to the standard ejection seat equip- 
ment, a pilot can escape from the cockpit under water 
by power ejection as in air. it still remains with the 
physiologist to decide whether in practice it is a pro- 
ceeding to be recommended. 
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BIM CAM Ganual Luncheon, 


Fe 


Speakers at the annual luncheon of BIMCAM 
(British Industrial Measuring and Control Apparatus 
Manufacturers’ Association) in London on 20th 
January were unanimous in emphasising the import- 
ance of the British instrument industry to the future 
well-being of Great Britain and indeed of every 
country throughout the world. 

Sir Ewart Smith, M.A., F.R.S., a deputy chairman of 
Imperial Chemical Industries Ltd., proposing the health 
of the Association, spoke of the growing importance of 
instrumentation in the process industries. He pointed 
out how in the old days industrial plants were designed 
first and instrumentation was added as something of an 
afterthought. Today, he said, instrumentation is an 
integral part of the initial design. He went on to 
recommend an ever closer association between the 
instrument manufacturer and the instrument user so 
that an even greater understanding of each other’s 
problems might be achieved. 

Sir Ewart Smith and the other speakers were intro- 
duced by Mr. L. S. Yoxall, president of BIMCAM, who 
also proposed the toast to the guests. 


Chairman’s Speech 

Mr. D. B. Pinkney, chairman of BIMCAM, replied to 
Sir Ewart Smith and in acknowledging the thanks of 
the instrument manufacturers to the plant engineers he 
pointed out that what instrument manufacturers were 
really selling was an engineering service. He outlined 
the aims of BIMCAM which, he said, were, inter alia, to 
maintain the highest ethical standards; to speak with a 
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united voice for the industry and to provide a means 
for instrument manufacturers to meet and make 
friends with each other and their customers. He men- 
tioned that the Association now represents some 42 
companies with a combined annual turnover of more 
than 25 million pounds. 

Responding for the guests, Mr. H. Landeweer, head 
of the Instrumentation Department, Royal Dutch 
Shell Group, The Hague, called for a greater degree of 
free competition unhampered by national frontiers. 

“It is my opinion,” he said, ‘‘that it is necessary 
to develop large-scale co-operation between manu- 
facturers, thus enabling them to co-ordinate their 
efforts in development and standardisation. Moreover, 
it is not a stringent law that only industries of the same 
nations should work together. Industries of different 
countries may work together and by making use of their 
different national traits better opportunities and 
results will be attained.”’ 


Quality Requirement 

Mr. Landeweer went on to instance the great 
advances now being made in instrumentation design 
and manufacture in such countries as Germany and 
Japan. He emphasised that in his opinion the foremost 
requirement in instrumentation is quality. He con- 
cluded by reminding the members of BIMCAM that 
industrial instrumentation not only increases the 
efficiency and profit-making capacity of the process 
industries, but in addition, basically assists in raising 
the standards of living on a national and world-wide scale. 
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Automation Instrumentation at 
Vauxhall Motors 


Part 3 
by Rolt Hammond, A.C.G.I., A.M.1.C.E. 


In this, the concluding part, the author describes boiler house instrumentation. 


Introduction 

HIS article describes the high-pressure hot water 

plant which has the distinction of being the largest 
plant of this type in the world, and therefore of out- 
standing importance from the instrumentation point of 
view. Previous articles have dealt with various aspects 
of instrumentation as applied to quantity production 
of an exceptionally high standard, both in actual pro- 
duction of engines and vehicles and in gauging machined 
components at high speed and to very close tolerances. 


Heating Systems Compared 


One of the most important advantages of high- 
pressure hot water is avoidance of heat losses due to 
steam traps. When a steam trap discharges, the 
condensate which is ejected has the same temperature 
as the steam, so that the heat contained therein will be 
lost if the condensate runs to waste; in a large boiler 
plant, this loss can be quite considerable. 

Apart from steam trap losses, however, heat is also 
lost because of trap hold-ups; if a trap is choked, the 
apparatus served by it may become cold; or lines of 
steam piping may be waterlogged or air-bound due to 
steam trap difficulties. ‘Such difficulties must inevitably 
cause waste and loss of production. 

Practical experience has proved that where con- 
versions have been made from steam space heating to 
high-pressure hot water heating, savings in fuel con- 
sumption up to 20 per cent have been made. For a large 
industrial plant, comparable in output to the one con- 
sidered here, the following is a summary of the main 
advantages gained. Mains can be run almost regardless 
of level and for long distances, if they are thoroughly 
well insulated. Circuits for process heating can be 
readily maintained at constant temperature, the space- 
heating circuits being modulated in accordance with 
ambient temperature conditions. There are no steam 
traps or similar apparatus to be maintained ; corrosion 
in piping is reduced, or even eliminated; and since 
the high-pressure hot water is pumped around the 
circuit, this will be independent of temperature. 


The Boiler House 

Two noteworthy features of the boiler house are its 
striking architectural design and spacious internal 
planning. The plant consists of five high temperature 
hot water boilers, designed and built by La Mont Steam 
Generator Ltd., Wembley, Middlesex, which have a 
maximum continuous rating of between 70 and 80 
million British Thermal Units per hour when fired with 
boiler fuel of heavy type (Fig. 1). The entire system is 
artificially pressurised, normal working pressure being 
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about 200 lb per sq. in. and the flow water temperature 
ranging from 340 to 350°F. The hot water is used for 
space heating both in the new large extension to the 
factory and also in certain existing factory buildings. 
This water is also employed for various process applica- 
tions, the anticipated load on the plant being about 
400 million British Thermal Units per hour, divided 
about equally between space heating and_ process 
heating. The plant came into operation in October, 
1956. 

The boilers are mounted on an elevated firing floor, 
and although this is not essential for oil firing, the plant 
has been designed so that it can be converted to coal 
firing with chain grate or similar mechanical stokers at 
a later date if such conversion is necessary. Fuel oil 
storage of ample capacity has been provided. Space has 
been left in the boiler house for a sixth La Mont 
installation and the package type steam boilers have 
been installed in order to provide steam of the necessary 
high temperature for certain processes in the factory. 
Each of these units is rated at 27-5 million British 
Thermal Units per hour. 

Each La Mont boiler is fitted with oil firing equip- 
ment installed by Hamworthy Engineering Ltd., Poole, 
Dorset, and for each boiler there are five 16l type 
pressure jets operating at 240 lb per sq. in. with a maxi- 
mum pressure drop across the burner throat of 1-5 in. 
water gauge at 60°F. The boiler fuel has a viscosity of 
3,500 seconds Redwood No. 1 at a temperature of 
100°F. The quantity of fuel consumed by each burner 
at the above pressure is 135 gallons per hour. There is 
one set of Danfoss flame failure equipment for each 





Fig. 1. Cubicle boiler-front panels showing the oil 
burners of one boiler. 
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burner, which is also fitted with magnetic valves made 
by Alexander Controls Ltd. 

There are three oil pumping and heating units, each 
designed to handle 2,500 gallons per hour of oil at a 
maximum pressure of 250 Ib per sq. in. Each unit has 
an electrically-driven Hamworthy pump coupled to a 
motor of 15 horsepower operating on a three-phase 
50-cycle alternating current circuit at 400/440 volts. 
The triple oil heater has been designed to raise 2,500 
gallons per hour of fuel oil through 180°F from a 
temperature of 100°F. A remote controlled pressure 
relief valve was installed by Thermocontrol Instrument 
Co. Ltd. and the electric line heater is a Duncan Low 
54 kW unit arranged in three separate circuits, each 
with a controlling thermostat and a safety thermostat 
for the oil heater as a whole. 


Combustion of Fuel Oil 

At this stage it is important to consider the com- 
bustion of fuel oil. Before the latter can be burned 
cleanly and efficiently, the fuel must be brought to a 
viscosity whereby it can be atomised into a fine state 
of dispersion: intimate mixing of the oil with the re- 
quired volume of air for complete combustion will thus 
be achieved. Atomisation of the oil occurs in the sprayer 
or atomiser and the actual breakdown of the fuel 
results from conversion of the pressure energy of the 
liquid into a force which disperses the fuel in the form 
of fine particles. 

The greater the pressure energy available, the greater 
will be the disrupting force acting on the particles of 
fuel oil and therefore the finer will be the atomisation. 
The Hamworthy pressure jet system of oil burning has 
been designed to give a fine degree of atomisation to the 
fuel with the aid of an atomiser which usefully employs 
the pressure energy imparted to the fuel by the pump. 
Optimum atomisation can be achieved only if the fuel 
oil is heated to a temperature given on a chart. A 
finely divided fuel spray having been obtained, the 
second stage in combustion is to ensure that the 
necessary volume of air required to burn the fuel is 
brought into intimate contact with the particles of fuel. 

In order to obtain unified control of the oil pump 
outputs from more than one pumping and heating unit 
at any given time, a pressure relief valve has been fitted 
into the cold oil delivery header which is common to all 
units because a branch from each unit pump delivery 
feeds into this header. The oil relief valve control wheel 
is set to the best operating condition in each pump 
in order that the maximum quantity will be discharged 
at maximum pressure. Control of the desired flow and 
pressure of the fuel oil at the boiler fronts will now 
be determined by the remote-controlled pressure relief 
valve. Oil spilled from this valve is piped back into the 
suction pipe from the storage tanks to the units. The 
remote-controlled pressure relief valve is a double- 
seated valve actuated by an electric motor operating on 
a low voltage circuit; this motor is controlled by a 
manual controller located in a position convenient for 
the boiler operator. 


Flame Failure Instrumentation 
The flame failure equipment comprises three main 
devices: a photo-cell viewing head; a photo-cell relay; 
and a solenoid-operated oil valve. The aim of this 
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apparatus is to safeguard a boiler by preventing un- 
burnt oil from being discharged into a hot furnace 
either before or during any attempt to re-light the 
burner. This is achieved by arranging a photo-cell 
viewing head suitably located in relation to the oil 
burner so that it can “‘see’”’ the flame under all condi- 
tions of combustion. In the Hamworthy equipment, 
this apparatus is located alongside the sprayer carrier 
tube, thereby ensuring constant vision under all cir- 
cumstances. 

The photo-cell viewing head is wired back to its relay 
which is connected in circuit with the solenoid valve 
in the oil supply pipe to the burner. When the flame is 
established, the electric circuit is made and the oil 
valve is held open, but the valve is not self-lifting; a 
lifting handle is fitted to the valve for opening purposes 
only. If the flame fails, the electric circuit will be 
broken and the oil solenoid valve will be closed, cutting 
off supply of oil to the burner. 


Automatic Control System 

The entire boiler installation is equipped with the 
air-operated automatic control system developed by 
George Kent Ltd. The two main items in the control 
room are the distribution panel and the automatic 
control panel for the boilers. Distribution to various 
consumers throughout the factory is registered by 
“Commander” circular-scale flow indicators and “‘Multe- 
lec” British Thermal Unit recorders mounted in the 
outer-wing sections of the distribution panel. The 











Fig. 2. 


Forced-draught-fan power cylinder. 
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central section of this panel contains pressure gauges 
for fucl oil, pressure vessel (which is charged with nitro- 
gen) a id heat exchangers; a ‘“‘Universal’’ pH recorder 
and conductivity recorders for feed-water; “‘Com- 
mander’’ indicators and recorders for both water and 
steam flow to the heat exchangers and steam flow to 
ovens; and a multi-point indicator for fuel oil tempera- 
tures in the storage tanks and in the boiler house. 

There is also a “Commander” indicator which shows 
the water level in the head tank; a ‘“Multelec’”’ two- 
point recorder measuring the temperature of the flow 
and return lines to and from the heat exchangers 
respectively; a ‘“Multelec”’ air temperature recorder 
and four head-pump controllers. A central desk-panel 
section contains the push buttons for the pumps and a 
24-point switch box. 

The automatic boiler control panel is arranged in 
the form of a curve facing the distribution panel and is 
divided into sections, each section containing complete 
instrumentation for one boiler. Provision has been 
made on this panel for the instrumentation for a future 
sixth La Mont boiler. This instrumentation for each 
hot-water boiler involves four draught gauges measur- 
ing draught at the combustion chamber, at the boiler 
outlet, at the forced-draught fan and at the wind box 
for the oil burner equipment. 

Indicators of “Commander” type are provided for 
water and oil flows, the measurement of oil flow being 
effected by a differential-pressure transmitter at the 
orifice location. Flow and return hot water temperatures 
are measured by two edgewise indicators. A ‘‘Multelec” 
recorder gives a combined record of oxygen content and 
temperature of the flue gases; induced draught is con- 
trolled by a Kent FAF diaphragm type furnace pressure 
controller actuating the power cylinder of the induced 
draught fan. The power cylinder of the forced draught 
fan (Fig. 2) is positioned by a ring balance air-flow 
indicator controller, the desired value of which can be 
set manually from the panel. 

Instrumentation for each of the two package type 
steam boilers consists of a ““Commander’’ combined 
steam flow and pressure recorder; a combined water 
flow and temperature recorder ; and an oil flow indicator 
receiver measuring flow of fuel oil to the burners. 
This receiver is actuated by a differential pressure 
transmitter at the orifice location. Conditions of the 
flue gas are recorded by a “‘Multelec’”’ combined oxygen 
and temperature recorder (Fig. 3). 

In front of each hot water boiler, on the firing floor, 
is a cubicle panel containing gauges and repeat indica- 
tors for the guidance of the boiler operator. There are 
two draught gauges tapped into the combustion 
chamber and burner wind box lines respectively; a 
smoke density indicator, wired into the boiler control 
panel circuit; and two gauges for boiler pressure and 
boiler differential pressure respectively. Another 
gauge measures the pressure of oil fuel to the burners 
and fuel oil temperature is also indicated. 

A single cubicle panel mounted in front of the two 
package steam boilers is equipped with local instru- 
mentation for both boilers, consisting of two smoke- 
density indicators (one for each boiler), a controller of 
fuel oil temperature and another one of fuel oil pressure. 
There is a comprehensive alarm system for the whole 
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Fig. 3. Oxygen analyser on package boiler. 


boiler plant which gives warning of flame failure, 
excessive smoke density, pump failure, or abnormal 
temperature. 


Combustion Efficiency 

One of the most interesting aspects of this boiler 
plant is the measurement of oxygen content instead of 
carbon dioxide content of the flue gases as a guide to 
combustion efficiency. 

Inadequate combustion air results in combustible 
materials being carried up the stack and discharged 
into the atmosphere as black smoke, causing atmos- 
pheric pollution. It may have the further disadvantage 
of heating the combustion chamber to a temperature 
at which maintenance cost may become excessive. 
Conversely, if the volume of excess air is too great, fuel 
will be wasted in heating this air to no purpose. The 
loss for a given rate of combustion will increase with 
increase in volume of the flue gas, while the heat carried 
away per unit volume is determined by the specific 
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heat of the gas. The sensible heat of the gases resulting 
from combustion is the most important factor, and 
next to this comes the sensible heat of the excess air. 
A high flue gas temperature is often an indication of 
too much excess air. 

Although the carbon dioxide content of the flue gas 
is a guide to the percentage of excess air for combustion, 
the disadvantage of using carbon dioxide measurement 
as a basis for combustion control lies in the fact that the 
relationship between percentage carbon dioxide in the 
flue gas and percentage excess air varies between 
different types of fuels. This variation is due to the 
difference in the proportions of the combustible 
materials, such as carbon, hydrogen and compounds 
of these elements. On the other hand, the relationship 
between percentage oxygen in the flue gas and percent- 
age excess air is practically constant irrespective of the 
type of fuel. 

In an average industrial furnace, such as the type 
we are considering here, there is only limited time for 
combustion to take place before the furnace gases are 
discharged from the furnace, or before they meet 
relatively cold surfaces which chill them below ignition 
point. For fuel economy and in order to avoid atmo- 
spheric pollution, combustion must be completed during 
this limited time. It is therefore necessary to provide 
adequate air, over and above the chemical equivalent of 
the fuel, sothat the last traces of the fuel can burn at suf- 
ficient speed. The speed of combustion of these last traces 
of fuel will depend upon the concentration of oxygen 
remaining in the furnace; that is, the residual oxygen 
concentration or flue-gas oxygen. A claim has been 
made, therefore, that residual oxygen concentration is 
the proper fundamental criterion for combustion control. 

Combustion control, whether manual or automatic, 
eventually involves the control of the fuel/air ratio; in 
other words, the provision and maintenance of just 
sufficient air for the particular type of fuel and furnace 
at all loads. A direct measure of the correctness of this 
ratio is the residual oxygen concentration expressed as 
a percentage by volume of the gases leaving the furnace. 
The term “excess air’ describes the residual air 
expressed as a percentage by weight of the oxygen 
chemically required for complete oxidation of the fuel. 
This comes to the same thing as the residual oxygen 
expressed as a percentage by weight of the oxygen 
chemically required for complete oxidation of the fuel. 


“Magnetic Wind” Principle 

Until comparatively recently, no suitable industrial 
instrument was available for oxygen analysis, but 
during the second world war the ‘‘magnetic wind”’ 
principle of oxygen measurement was put into practice 
in Germany. Since the war, the application of this 
principle has been developed and perfected in Great 
Britain. This instrument has been well tried 
in practice, both as a recorder and as an automatic 
controller; it requires very little maintenance and does 
not demand supplies of chemicals or of combustible 
gases, since it depends for its operation only on the 
physical measurement of the paramagnetism of oxygen. 

Amongst the common gases, only oxygen, nitrous 
oxide and nitric oxide are paramagnetic, or attracted 
into a magnetic field. Of these three, oxygen is the most 
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strongly paramagnetic, and cold oxygen is more strongly 
attracted than hot oxygen. Other gases are weakly 
diamagnetic, their susceptibility being negligible in 
comparison with that of oxygen. Since nitrous oxide 
and nitric oxide are not present to any significant 
extent in flue gases, the paramagnetic oxygen analyser 
is specific for oxygen. 

The magnetic wind principle is shown in Figs. 4 and 
5. The flue gas safnple flows around the annular 
chamber, across which is mounted a thin glass tube 
carrying a platinum winding through which a current 
is passed to heat the tube. The winding is tapped in the 
middle, and the two halves form two of the arms of a 
Wheatstone bridge. The circled area on the left of the 
cross tube represents a strong magnetic field produced 
by a permanent magnet. When the gas sample con- 
tains oxygen, this is attracted into the magnetic field, 
at the left hand end of the cross tube, the heated gas in 
the tube being displaced towards the right because it is 
less strongly attracted. Thus a magnetic wind is 
created from left to right through the tube, and the 
velocity of this wind is proportional to the concentra- 
tion of oxygen in the gas sample. 

The magnetic wind cools the left half of the platinum 
winding more than the right half, thereby causing the 
electrical resistance of the left half of the winding to 
drop below that of the right half, resulting in an 
unbalance of the Wheatstone bridge. 
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Fig. 5. General arrangement of apparatus. 


Effect of Air Leakage 

Leakage of air, other than combustion air, into the 
furnace or flues before the sampling point has a far 
more serious effect on the efficiency of the oxygen 
analyser than it has on other gas analysers, such as a 
carbon dioxide instrument. This is because the diluent 
air brings in as one of its constituents the actual gas 
which is being measured by the oxygen analyser, 
whereas this air acts on the carbon dioxide recorder 
only as a neutral diluent. For example, if after com- 
bustion was finished 5 per cent of air (volume per- 
centage of flue gases) leaked in, the oxygen concentra- 
tion shown by the oxygen analyser would be increased 
by about 1 per cent of oxygen. If the oxygen were 
being controlled at about 2 per cent for fuel gas, this 
leakage would be equivalent to a 50 per cent error in 
the scale reading of the oxygen controller, which would 
be intolerable for control purposes. The same amount 
of air leakage would cause a difference of only 5 
per cent of scale reading in the case of a carbon 
dioxide recorder; for example, 0-5 per cent of carbon 
dioxide when recording at a carbon dioxide content of 
10 per cent. 

Oxygen analysis of the flue gases cannot, therefore, 
be used at all for combustion control where leakage of 
air into the furnace or flues will give rise to errors 
greater than can be tolerated for the particular control 
application. 


Oxygen Analysis at Vauxhall Motor Works 


In the case of the new boiler plant at Luton, a Kent 
“Multelec” recorder gives a combined record of oxygen 
content and temperature of the flue gases. This pro- 
vides a side-by-side synchronised record of temperature 
and oxygen content, thereby enabling a continuous 
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assessment of stack losses to be made; such a record is 
invaluable in determining the optimum attainable 
combustion conditions, which are essential to the 
maintenance of maximum efficiency. This instrument, 
operating on two individual circuits, is essentially two 
indicator-recorders in one. Temperature measurement 
is by a resistance thermometer, embodied as one arm 
of a Wheatstone bridge circuit. 

A separate potentiometer circuit is employed in the 
“Multelec” instrument for measurement of oxygen 
content. In this circuit, the e.m.f. produced by the 
primary element, varying with changes in oxygen 
content of the gas being analysed, is continuously 
compared with the e.m.f. due to the potentiometer 
circuit. A sample of from 40 to 60 litres per hour is 
passed through the analyser, ensuring a rapid response 
to changes in oxygen content. The instrument begins 
to register a change in oxygen content within 5 seconds 
of its occurrence at the analyser inlet and gives 95 
per cent response in 45 seconds. It incorporates fully 
automatic compensation for variation of ambient 
temperature, and calibration remains unaffected by 
small amounts of hydrogen or other gases. A simple 
flow indicator-regulator indicates and regulates the 
flow of gas samples through the analysis cell; variations 
in flow from 150 to 1,000 cubic centimetres per minute 
do not affect accuracy, neither is the latter affected by 


voltage or frequency variations. 
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ANY devices have been produced during recent 

years which are able to ‘“‘read” printed material 
or coded information by scanning letters or figures 
electronically. The disadvantages of these devices has 
been their complexity, which has resulted in the devices 
being very expensive and cumbersome. A _ reading 
machine intended for use in business offices and in 
industry should be very reliable, fast in operation, 
small in size and of low cost. 

The principle of operation of the figure reading 
electronic device which has been developed recently by 
E.M.1. Electronics Ltd. is quite simple by comparison 
with these other devices. FRED can read either 
optically or magnetically if specially prepared inks are 
used. 

The difficulty of producing a device which will 
recognise the same characters in different type faces 
are immense. Thus to enable the development of simple 
equipment a simplified stylised type face was used. 
Examples of this type face are shown in Fig. 1. 

Using a slit, the numeral is scanned in five discrete 
steps. The style of the type face is such that each of the 
five vertical columns (corresponding to the five scanning 
steps) will register either as black or white. 

The characters are scanned from right to left, and for 
each character the first digit in the code is always 
black (i.e., the right hand edge of each character is 
always black). The column registers as black if more 
than 60°%, of it is black. 

For the numeral ‘4’ shown in Fig. 2 the columns 
reading from right to left are 

(a) mainly black 

(b) mainly white 

(c) mainly black 

(d) mainly black 

(e) mainly white 
so that if black is represented by ‘‘1’’ and white by 
“0” then the numeral ‘‘4”’ will be coded as “10110”. 

Each numeral is coded in this way, and for the set 
shown in Fig. 1 the codes (reading in all cases from 
right to left) are :— 

10111 
11000 
11111 
11100 
10110 
11101 
10011 
11110 
11011 
11001 
10101 
10010 
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As the first digit in each code is always ‘‘L’”’ this form 
of the code gives four variable digits, with 24 = 16 
possible combinations. Ten of these are used for the 
numerals 0) to 9, or twelve to include ‘‘10” and “11” for 
the pence columns of sterling amounts. The remainder 
can be used to provide other special signs if required. 

The basic principle by which the machine recognises 
figures is therefore extremely simple. For example, if 
the amount of black in a narrow vertical slit is measured 
as the slit moves across the numeral, waveforms such 
as those of Fig. 3A will be obtained; these waveforms 
can be squared up by limiters set to operate about the 
amplitude X-X to give the waveforms shown in Fig. 3B. 














(c) (6) (a) 


‘ 


Identification of the waveforms is carried out by 
sampling five times, once in each column, this process 
being initiated by the first appearance of black in the 
slit (since the first column is always black) and con- 
tinued at a rate controlled by the scanning mechanism 
of the machine. The scanning can be varied over a wide 
range of speed. 

One of the objectives in designing a system which 
operates with a single slit was to be able to transform 
with the minimum of change to magnetic reading. 
Characters printed in magnetic ink are scanned by 4 
magnetic head whose slit corresponds to the optical 
scanning slit of the above description. Magnetic 
characters are of use on documents which are liable 
to be handled in such a way as to increase the risk of 
accidental or intentional defacement; a_ rubber- 
stamped mark on a cheque, for instance, could obliter- 
ate an optical image, but would have no effect upon 4 
magnetic image of a character printed underneath it. 
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FIG 3 


The use of a single scanning slit removes the necessity 
for accurate positioning of the character in the vertical 
direction. Accurate positioning along the line is not 
necessary, for the recognition operation is triggered off 
by the arrival of each character in turn. The characters 
can be read “‘on the fly”’, and there is no need to bring 
them to rest. The relative motion of the character past 
the scanning head can be provided by simple straight- 
line physical movement, with the alternative in the 
optical case of projecting a slit image on the characters 
and moving this optically over the stationary paper; 
this is of particular use where columns of figures have 
to be read, the figures being scanned horizontally and 
moved vertically. 


Much of the information which is now fed into com- 
puters by means of punched cards or perforated tape 
could be prepared and read automatically into the 
computer using this system. Figures in the special 
type face printed on tape can be read at speed and 
printed out on an electric typewriter. 


FRED can also be used for reading route information 
or serial numbers of objects on conveyors or railway 
trucks. The characters are read by moving them 
smoothly past the reading head. The maximum speed 
of operation is determined in general by mechanical 
limitations, rather than those concerned with electro- 
nics. 








Problems of the Development 


of Soviet Instrument Manufacture 
The following is a semmary of a paper by K. Arutyunov which appeared in “‘Planovoe Khozyaistvo”’ (8), 1958, pp. 29-39. 


Introduction 


HE production of instruments in the U.S.S.R. 

increased 5-2 times during the period 1950 to 1957, 
but in spite of this the increasing industrial demand 
ls not being fully met. During 1959 to 1965 it will be 
necessary to speed up the development of the instru- 
ment industry to ensure an overall output increased by 
four times, and an increase of more than twice this in 
control and regulating instruments and computing 
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equipment. In addition, quality must also be improved. 

The most important task of the instrument industry 
in the next few years is to develop a standard series of 
primary control elements and to extend the category 
and range of possible measurements. 


Flowmeters 


Remote and direct reading types of rotometers, 
volume meters and differential pressure gauges for use 


INSTRUMENT PRACTICE 301 








under different conditions are required, and ultra- 
sonic and radioactive type flowmeters must _ be 
developed. Recording flowmeters are required for use 
on pipelines of 80, 150 and 250 millimetres. Instruments 
available now will only handle flow diameters of 40 
millimetres. 















































Pressure Gauges 
The main problem is to extend the range and improve 
the accuracy of existing types. An overall range from 
10-° mm Hg to 100,000 kg/cm? and an accuracy of 
0-2 to 0-5% is required. 


Temperature Measuring Devices 

Considerable improvement in all types of thermo- 
meter is needed within the range —200°C to +6,000°C, 
and there is a special need for better high-duty thermu- 
couple materials and materials for protective sheaths. 

Control Systems 

One of the principal shortcomings is the lack of 
standardisation of instruments, primary control ele- 
ments and controllers. The majority of equipment such 
as rotary valves, slide valves and other shut-off devices 
is unsuitable for remote and automatic control. It is 
often impossible to automate industrial processes 
simply because there is no shut-off and regulating 
equipment. 

Computers provide a means of testing control systems 
before they are actually constructed. In many cases the 
simplest computers will suffice and these may be 
readily constructed if standard computing elements are 


BOOK REVIEW 


British Instruments Directory and Buyers’ Guide 
United Science Press Ltd., 620 pages, 4to., cloth bound. 
{2 2s. Od. net. 

In past years, two publications have served the 
instrument industry: British Scientific Instruments 
compiled and published by the Scientific Instrument 
Manufacturers’ Association and the /nstrument Direc- 
tory compiled by the staff of Jnstrument Practice and 
published by United Trade Press Ltd. The value of 
having one common publication to serve the interests 
of the whole instrument industry was recognised by 
both concerns, and it was agreed to merge the two 
separate publications into one. The British Instrument 
Directory and Buyers’ Guide, now published, is the result. 

It comprises some ten sections. 

Section 1.—Trade and other associations allied to the 
instrument industry. 

Section 2.—List of British Standard specifications rele- 
vant to instrumentation. 

Section 3.—Consultants, engineers and installers of 
instrumentation schemes. 

Section 4.—Firms manufacturing prototypes or small 
batches of instruments. 

Section 5.— Classified list of instruments and instrument 
components together with names of manufacturers. 
Section 6.—A glossary of the instrument and component 
headings in Section 5 in French, German and Spanish. 
These are in alphabetical order in the relevant language 
with the equivalent English heading alongside. 
Section 7.—Names and addresses of instrument and 
component manufacturers mentioned in Section 5 
together with their foreign agents. 
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readily available. The increasing simplicity of in«ustry 
has given rise to a simultaneous increase in routine 
clerical work. Although computers have been used 
extensively in such work abroad, little has been done in 
this country. There is also a lack of standard punched 
card equipment. 


Instruments and Automation Economics 

Every organisation and authority has tended to 
develop and produce small series of “special’’ instru- 
ments for its own needs, and instruments developed by 
one organisation or authority often cannot be used in 
automation schemes with instruments developed 
elsewhere. This has resulted in waste of effort and 
state funds, and to correct the situation it will be 
necessary to establish a single State Instrument System 
which, above all, will ensure strict regulation of the 
input and output parameters of primary control or 
sensitive elements, controllers, final control mechanisms 
and other automation equipment. The single State 
Instrument System should make provision for the pro- 
duction of standard series of unified primary control 
elements, secondary instruments, amplifiers, stabilising 
elements, final control mechanisms with regulating 
members, and remote transmission elements both for 
normal use and for use in conditions of corrosive and 
explosive media. It is necessary to consider the maxi- 
mum standardisation of automation elements and their 
block or unit construction elements to make possible 
their mass production. 





Section 8.—A list of selected trade names. 

Following these eight editorial sections are two more. 
One has some 400 pages of what are officially termed 
Manufacturers’ Announcements. These are aimed to 
present concise details of manufacturers’ products and 
should provide a mine of information on these. They 
are not in the nature of advertisements which have a 
section to themselves. 

Such is the bare outline of the contents. This, 
however, does not convey the value of the information. 
For example, the classified list of instruments and 
components in Section 5 has over 2,500 headings 
covering measuring and control instruments for the 
normal physical conditions such as temperature, flow, 
pressure, humidity, liquid level and so on; automatic 
control systems for machine tools; automatic and 
manual inspection instruments; general electronic 
instruments; automatic data processing systems 
(computers, etc.); electrical instruments; aeronautical 
instruments; meteorological instruments; surveying 
instruments; gauges for physical dimensions; instru- 
ments for physical and mechanical properties; optical 
instruments; texture measuring instruments; analyti- 
cal instruments; weighing systems; nucleonic instru 
ments. 

The Directory will be circulated extensively abroad 
and the glossaries in the French, German and Spanish 
languages are designed to interest prospective foreign 
purchasers in the range of instruments available in this 
country. 

The aim has been to present the wide range of 
British instrumentation to all those at home and 
abroad engaged in the field, and everyone so engag 
should possess a copy. 
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Basic Study into the 


Evaluation of Transducer-type 


HE U.S. National Bureau of Standards is currently 

conducting a programme on telemetering trans- 
ducers for the U.S. Navy Bureau of Aeronautics, the 
US. Air Force and the U.S. Army Ordnance Corps. 
Carried on in conjunction with complementary pro- 
gammes in measurements, this effort involves the 
development of test methods pertinent to the selection, 
application and improvement of transducers. Data 
on the inherent characteristics of the principal types 
of transducers as well as a better understanding of the 
requirements for various applications have thus far 
resulted from the study. 

Transducers—electromechanical devices for con- 
verting pressure, displacement, acceleration, force and 
similar mechanical quantities to electrical signals—are 
widely applicable, but are in greatest demand for 
missile and aircraft flight testing. In such use, the 
electrical output of a transducer is transmitted by a 
wire line or radio telemetering link to a recording 
device. However, a serious drawback to the use of these 
telemetering systems is the limiting performance of 
the transducer itself. The U.S. National Bureau of 
Standards undertook the present work in order to 
provide adequate data on instrument performance, and 
establish a satisfactory basis for transducer testing and 
selection. 

In any evaluation of missile and aircraft flight test 
instruments, the environmental conditions encountered 
in use are of basic importance. The Bureau’s transducer 
programme provides data on the performance of 
transducers over significant ranges of ambient condi- 
tions. The conditions imposed are temperature, 
temperature shock, pressure, vibration, and accelera- 
tion; extremes of humidity, pressure shock or acoustic 
vibration, are included in cases where their effects may 
be important. 

In addition to the general performance studies, 
attention has been focused on special problems arising 
Mm certain transducer applications. Such problems 
appear, for example, in pressure and acceleration 
measurements. 

In missile and aircraft flight testing, more measure- 
ments are made of pressure than of any other quantity. 
One serious limitation on the use of transducers in this 
area has been lack of information on their dynamic 
performance. To obtain such data, a shock tube has 
been employed. This apparatus provides a pressure 
step-function of known value, which can be applied to 
the transducer pressure gauge under study; the response 
of the gauge is then detected by an_ oscilloscope 
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RESPONSE, pv /v/G 
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Pressure Gauges 


and photographically recorded for further analysis. 

In further studies of dynamic properties, consider- 
able effort has been expended on the testing of trans- 
ducers employed as accelerometers. Calibration of such 
instruments presents no difficulties at frequencies from 
10 to several hundred c/s. However, the frequency of 
interest often lies below this, a region where satis- 
factory test equipment has not been available. Two 
methods have therefore been devised for calibrations 
at lower frequencies. One procedure entails rotation of 
the accelerometer in the earth’s gravitational field. The 
other makes use of a specially designed dual centrifuge. 
Either provides a known frequency input to the 
accelerometer under test; a response curve then 
represents, in the most easily read fashion, the dynamic 
characteristics of the device. 

Such studies of selected transducers have yielded a 
considerable body of knowledge concerning the 
inherent characteristics of various types of transducers 
as well as an understanding of requirements in the 
application of transducers. At present, the number of 
transducers being offered by manufacturers requires a 
substantial effort merely to keep abreast of develop- 
ment. Future activity under the transducer programme 
will include continuation of test method development, 
measurement of transducer performance, and a review of 
the characteristics of transducers of foreign manufacture. 

The dynamic testing of pressure transducers yields 
results in terms of response to step-function inputs. 
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Frequency response of a strain gauge accelerometer. A 
dual centrifuge is used to calibrate accelerometers at low 
frequencies not obtainable with the usual electromagnetic 


shaker method. 
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A record obtained from a quartz crystal type pressure 
transducer. The calculated height of the pressure step, 
supplied by a shock tube, was 413 p.s.1. 


) 5 10 
TIME IN mSEC 


This manner of determining dynamic characteristics 
was selected because step-function inputs of known 
pressure and over a wide range of amplitude are readily 
produced. On the other hand, obtaining accurately- 
known sinusoidal inputs in the form of pressure is 
difficult, except for very small amplitudes. However, 
the ease with which step input responses can be 
interpreted led to work by the Bureau’s data processing 
laboratories to explore analogue-computer techniques 
for deriving frequency-response characteristics directly 
from step-function response records. 

The shock tube was used as it is the most effective 
method of generating step-function pressure changes of 
known amplitude. Constructed of flanged steel sections, 
it has a working cross-sectional area 3 in. square, a 
compression chamber variable in length from 3-4 ft to 
12 ft, and an expansion chamber 8 ft in length. The 
expansion chamber sections are carefully finished and 
chrome-plated on the interior surfaces to minimise 
‘noise’ due to shocks reflected from surface dis- 
continuities. The compression chamber sections move 
on rollers to permit insertion of diaphragms. 

The tube is equipped with three pairs of optical 
glass windows, each pair provided with a schlieren 
system and photomultiplier tube arranged to give 
a pulse at the time of passage of the shock wave. 
Auxiliary equipment is used to measure accurately the 
initial expansion chamber pressure, and to determine 
the transit time of the shock wave between schlieren 
stations. 

The tube provides pressure steps lasting 4 to 5 msec. 
Compression chamber pressures up to 1,000 p.s.i. and 
expansion chamber pressures up to 350 p.s.i. can be 
selected. By using air on both sides of the diaphragm, 
shock step heights may be generated up to about 
600 p.s.i. The use of helium in place of air in the 
compression chamber at initial pressures up to 1,000 
p.s.i., produces shock step heights up to 1,000 p.s.i. 
The amplitude of the pressure step is determined from 
the measured value of the initial expansion chamber 
pressure and temperature and the shock wave velocity. 
The rise time of the step is less than 10-8 sec. 

The dual centrifuge consists of a rotating table 
carrying a second smaller rotating table to which the 
accelerometer is fastened. Both tables rotate in hori- 
zontal planes with such a speed that the test accelero- 
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An oscilloscope record obtained by use of the shock 

tube from a flush-diaphragm type pressure pick-up. The 

amplitude of the pressure step applied to the gauge was 
445 p.s.1. 


meter is carried around a circular path without rota- 
tion. Such an arrangement provides a sinusoidal input 
for the accelerometer, and allows electrical connections 
to be made directly to the accelerometer. The dual 
centifruge has a useful range of frequency from } to 10 
c/s, and a displacement that is variable ip to + 11g in 
The corresponding acceleration amplitude is +25 g at 
5 c/s and about +1 g at I c/s. 

The vertical rotation procedure allows accelerometer 
calibration from 0 to 30 c/s, but limits the acceleration 
range to +1 g and makes necessary the use of slip 
rings for electrical connections. 


New Patents 


The following extracts have been taken from specifications 
obtained from the Patent Office and permission to publish has 
been given by H.M. Stationery Office. The Official Journal 
Patents can be obtained from the Patent Office, 25 Southampton 
Buildings, London, W.C.2 


Patent No. 796,160. Electrically-operated Remote 
Control System. 

Société Technique pour L’ Industrie Nouville S.A. “Stin’ 
(Switzerland). (Application No. 21217/55.) 

The receiving end of the device transmits back t 
the transmitting’ end a_ signal indicating correct 
operation of the receiving device. This can b 
effected by providing an additional pair of conductor 
for the return signal or by the original signal being 
returned along the single pair of conductors. In 
the first alternative extra weight and expense af 
incurred which, when the signal has to be transmitted 
over a considerable distance, become significant. In 
the latter alternative there is no check that the signal 
although correctly received and returned, has beet 
correctly acted upon by the receiving end.  Thes 
disadvantages are claimed to be overcome by the use! 
a pair of electrical conductors in which a direct current 
pulse is initiated by a key at the transmitting end. 4 
checking circuit is provided for preventing the initiation 
of a further operation unless the switch elements at both 
transmitting and receiving stations are functioning 
correctly. This checking circuit comprises a receivilg 
switch element so arranged that, on commencement 0 
the direct current pulse, it sends back to the transmitting 
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station, along the same pair of conductors, a test signal 
derived from a different source from that of the 
original signal. On receipt of the test signal at the 
transmitter it firstly initiates the operation of a fault- 
indicating device and secondly operates a transmitting 
switch element to terminate the direct current pulse, 
correct operation of the transmitting switch element 
halting the fault-indicating device before the latter has 
had time to become effective. 
796,322/323. Digital 


Patent No. Calculating 


Apparatus. 
General Electric Company (U.S.A.). 
32354 /55, 35768/55.) 

The first invention is concerned with the use of such 
apparatus for converting a number expressed in one 
radix to that in another. Though digital calculations in 
the binary system afford advantages and simplifica- 
tions over those in the decimal system, it employs more 
than three times as many digits as the decimal system 
and is less familiar to human operators and is therefore 
more difficult to work with. For this reason it has 
become customary to perform calculations in the 
binary system but to incorporate means for receiving 
the input information from an operator in decimal 
form and to convert this into binary form within the 
calculator before performing the calculating functions. 
Devices for performing such conversions are known as 
radix converters and these may be decimal-to-binary 
converters or binary-to-decimal converters. The 
invention provides means for carrying out these opera- 
tions applicable to converting a number expressed in 
any one radix to that of another. The invention 
requires a constant time for operation irrespective of 
the magnitude of the number being converted. In 
the second patent (796,323) the object is to provide a 
high speed electronic radix converter, the operating 
time of which is dependent on the size of the number 
being converted. 


Patent No. 796,334. 
Devices. 
The British Tabulating Machine Co. Ltd. 
Raymond Bird.) (Application No. 4478/55.) 
Existing designs for such devices involve the use of 
a gas-filled diode for data storage purposes, to which 
a single pulse is applied to cause the diode to conduct 
and two opposing pulses when it is desired the diode 
should remain non-conducting. The circuit arrange- 
ment necessary for securing this pulse setting of the 
diode imposes severe restrictions on the size of output 
pulse obtainable when a reading pulse is applied to a 
conducting diode. It is claimed that this drawback is 
overcome in this invention by the use of d.c. voltage 
levels instead of pulses for setting the diode. 


(Application Nos. 


Electronic Data Storage 


(Inventor: 


Patent No. 796,600. Ultrasonic Impulse Apparatus. 
Stemens-Reiniger-Werke Aktiengesellschaft. (Germany). 
(Application No. 10816/55.) 

Related particularly to the determination of the 
thickness of work-pieces, the apparatus covered by this 
invention comprises transmitting and receiving com- 
ponents and serves for the measurement of small impulse 
travel times by the echo pulse technique. Hitherto, in 
the use of such apparatus for this purpose, the multiple 
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echo impulses, rendered visible by, say, a cathode ray 
tube, could not be separated from each other except in 
special cases such as those involving a discrete series of 
impulse travel times. Such separation was uncontroll- 
ably dependent on physical and structural circum- 
stances. Separation is, however, essential independently 
of such circumstances and this is claimed to be effected 
in the invention by introducing with the transmitter 
and receiver components a transducer and an indi- 
cating component. Between these last two are dis- 
posed means for shifting the mean frequency of the 
frequency spectrum to be utilised, for the purpose of 
separating overlapping multiple echo impulses. 


Patent No. 796,999. Remote Control Apparatus. 
Wolfgang Karl Schmid (Germany). (Application No. 
987/58, divided out of 796,998.) 

This apparatus is applicable to a wide variety of 
purposes. It comprises a transmitting device which 
transmits a switching impulse to an armature of a 
receiving device. This armature is stationary in a 
rotating magnetic field. The receiving device, by this 
switching impulse, rotates to make a switching step 
lasting until the impulse ceases. Both the transmitting 
and receiving devices comprise a contact plate provided 
with a number of contact segments suitable to the 
purpose for which the apparatus is to be used. The 
sliding contact of the receiving device is secured to a 
rotatable shaft supporting a wound armature in a 
rotating magnetic field, the sliding contact being 
electrically connected with the armature winding. Each 
segment of the transmitting device is connected to the 
corresponding segment of the receiving device plate. 


Patent No. 797,079. Electric Controllers. 
Igranic Electric Company Ltd. (Application No. 
5682/55.) 

This invention is particularly applicable to controllers 
of power-operated presses but in general relates to 
control of machinery in which a cycle of movement is 
performed. Thus in presses a ram moves in one direc- 
tion to perform a pressing operation and then in the 
opposite direction to the starting position to complete 
the cycle. An important object of the invention is to 
insure against undesired operations such as continuous 
or repeat operation which could result in operators 
being injured or the machine or work being damaged. 
Control may be effected by a clutch transmitting 
power from an electric motor to the machine to start 
and operate it as a brake to stop the machine. Both 
brake and clutch are caused to operate by pneumatic 
power under control of an electromagnetically-operated 
valve. The invention relates to a controlling energisa- 
tion of this valve so as to minimise the likelihood of 
injury to an operator or damage to the machine. To 
effect this the invention ensures that the machine will 
not run continuously by automatically rendering 
ineffective control settings for ‘“‘continuous run” and 
by providing for operation of a machine through a 
given cycle requiring reinitiating of each such cycle. 
Means are provided by which such reinitiation is auto- 
matic but the controller has stopping means operabel 
at will regardless of such automatic reinitiation which 
then requires resetting for effectiveness after stopping. 


INSTRUMENT PRACTICE 305 





Telecommunication Measuring Equipment 


Exhibition 


Marconi Instruments Ltd. recently held a private 
exhibition of their telecommunication measuring 
equipment. The instruments on display included signal 
sources, frequency meters, voltmeters, oscilloscopes and 
industrial X-ray units. A section of the exhibition was 
devoted to h.f. point-to-point communication test 
equipment, test apparatus for multi-channel links and 
television test equipment. 

Among the new instruments was a television measur- 
ing oscilloscope Type TI'1277 which enables precise 
measurements to be made on the waveforms used for 
testing television broadcast equipment, transmitters 
and links. It is suitable for 405-, 525- and 625-line 
systems, colour or monochrome, or for use as a studio 
waveform monitor or high-grade general-purpose 
oscilloscope. 

The instrument is particularly suitable for the 
quantitative assessment of the quality of a television 
picture in terms of its ““K” rating. The accuracy 
with which it displays the test waveforms used for 
determining picture quality allows measurement of K 
factors down to values well below that normally 
accepted as a reasonable design objective. 

Either free-running or triggered sweep can be selected, 
and the start of the display can be delayed by a variable 
amount. The time base can also be switched to allow 
the display of pulse and bar waveforms, or to provide a 





Television measuring oscilloscope Type TF 1277. 
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Marconi exhibition at the Waldorf Hotel. 


line-strobe facility with a marker to modulate a picture 
monitor so that the line required for analysis can be 
readily selected from the raster. 

The d.c. coupled Y amplifier has a substantially flat 
response from d.c. to 10 Mc/s with a maximum sensiti- 
vity of 100 mV/cm; by using the a.c. coupled pre- 
amplifier, a sensitivity of 5 mV/cm is obtained in a 
pass-band of 2 c/s to 10 Mc/s. 

Two coaxial Y-input sockets are provided ; these can 
be selected independently or connected for differential 
measurements. On unbalanced inputs, any hum present 
between the earth systems of the signal source and the 
oscilloscope is cancelled out, allowing residual sub- 
carrier or noise to be measured down to —50 dB ona 
1 volt signal. 

The response of the X-amplifier extends from d.c. to 
1 Mc/s. The expansion can be varied from x 1 to x50, 
with a sweep width of 10 cm at the minimum setting. 


Airmec Electronic Exhibition 


At this exhibition, which was held recently, the 
company displayed a comprehensive range of the 
instruments which they manufacture and sell. 0! 
novel interest was a colour sorting machine used for 
sorting dried peas or beans. The machine, which \ 
American, will be manufactured under licence in this 
country by Airmec. 

The beans fall into a rotating bowl at a regulated 
rate and are picked up by vacuum on the hollow 
ferrules of a revolving wheel. This wheel passes tht 
beans individually between two photo-electric tubes 
which examine the colour of the beans and signal tht 
ejector to either accept or reject them. The ejecto! 
directs an airstream at the unacceptable beans which 
do not meet the predetermined colour and_ surface’ 
texture requirements and deflects them into a separatt 
bin. ; 

A machine which is capable of handling wet peas ane 
beans, etc., is under development in the United States 
and may be manufactured under licence by Airmec 
later. 
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Instruments 


Introduction 
HIS article deals very largely with the future 
overall pattern of instrument requirements and 
instrument practice, in the sense of a specific applica- 
tion to the defence programme of NATO. 

It is no exaggeration to say that all forms of defence 
equipment, even the unguided missiles now available 
in such large numbers in Europe, depend for their 
effectiveness on their instrument efficiency; and those 
instruments are tending more and more to fall within 
different groupings, each grouping a matter for 
specialists. There is the group of instruments entirely 
concerned with the control of motion; the group con- 
cerned with the automatic communication of data; 
the group concerned with the precipitation of action; 
and so forth. Usually, more than one group of instru- 
ments is incorporated in each vehicle, such as the 
ICBM, or Inter-Continental Ballistic Missile. To keep 
the ICBM on course, a star-track chart is used; this 
enables the missile, when travelling at 16,000 m.p.h., to 
follow a pre-determined pattern of star positions; upon 
arrival over the target, a large city, the minute rise in 
temperature encountered at operational altitude from 
the concentration of a dense mass of human habitations 
on the ground is utilised to detonate the “‘fire-ball’”’ 
carried by the ICBM. 

Broadly speaking, the instrument requirements of 
armies and air forces, especially in their relationship to 
missiles of all sorts and kinds, have much in common; 
the requirements of a navy, in particular of its sub- 
marine service, pose problems not encountered else- 
where, and we can here examine one or two examples, 
since they will serve to emphasise the extreme difficulty 
of securing adequate instrument co-ordination. 


Submarine Missiles 

To launch a ballastic missile from a submarine 
requires three stages of precision instrument control; 
to get it out of the vessel at all; to get it through the 
water; and to get it up into the air. The United States 
Navy, in working on this combined problem, devised 
an elaborate and very effective anchored test-rig known 
as “Pop-Up”, which helped enormously in the solution 
of the basic requirements. But this still left the further 
difficulty caused by the vessel’s motion, and it is not 
perhaps generally understood that a submarine, 
suspended in a fluid medium such as water, at no 
matter what depth, is never, under any circumstances 
whatever, still. The movement may only be slight; 
but an error of half a degree at the instant of launching 
a ballistic missile can cause it to miss the target area 
entirely. 

Yet other disturbing factors come into this equation ; 
space and weight in a submarine are matters out of all 
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proportion to space and weight on land; these two 
specific factors, practically unrelated to missile work on 
land, were tackled by a “Ship’s Motion Simulator’’. 
(On the other hand, directional control of ballistic 
missiles fired from a submarine is in some measure 
related to the control by the United States Army and 
Air Force of their Titan and Minute Man missiles.) 

In a submarine, knowledge of the exact position 
would be essential and America has proved by two 
submarine voyages under the North Pole that spot-on 
navigation even in an area of violently disturbed 
magnetic conditions is perfectly feasible. 


Under the Pole 

The Nautilus trip was planned before any inertial 
navigational equipment was fitted to the vessel, and 
although by the time she sailed, Nautilus had received 
this equipment, the original plan called for two other 
methods of navigation. Briefly, the Sperry (gravity- 
controlled) gyro compass, and the Sperry directional 
gyro were to be employed. The former proved, in the 
actal event, to be accurate and reliable to within 
100 miles of the Pole; the last 100 miles being accomp- 
lished with the aid of the C.11 Gyrosyn compass, with 
“Rotorace”” bearing technique applied, in order to 
reduce frictional errors in the gyro movement, and 
marine gyros functioning as free gyros. 


Rocket Aircraft 

During this year, 1959, it is virtually certain that the 
X-15 rocket aircraft, built by the North American 
Aviation Corporation, will take to the sky. The 
estimated performance figures are an altitude of 100 
miles, and a speed of 3,600 m.p.h. 

At Mach 4, skin temperature will be 530°C; this 
necessitates interior cooling with refrigerated air; 
while in trajectory, since no genuine change of course 
is possible, pitch and yaw will be largely overcome by 
the use of small hydrogen-peroxide “‘cold’’ rockets in 
the nose; similar rockets on the wing tips will correc. 
roll. 

Satellites 

What sort of instrumentation does a satellite carry, 
and why? 

Manometers are required to measure the pressure and 
density in so-called outer space: a magnetic manometer 
for the range 10-° to 10-7 of a millimetre of the mercury 
column; and an ionising manometer for the range 10-6 
to 10-*. A mass spectrometer is required to measure 
the gases which make up the earth’s atmosphere. 

For measurements in the ionosphere, an ion screen 
trap is required to measure the three basic kinds of 
free charged particles in the ionosphere (positive ions; 
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negative ions; electrons). These are found in concentra- 
tions of the order of from 10,000 to 5,000,000 per cubic 
centimetre. The sum of the concentration of negative 
ions plus the electrons equals the concentration of 
positive ions; therefore, by measuring the concentration 
of positive ions the complete concentration of free 
charged particles can be determined. 

Another essential requirement is to study, by means 
of a magnetometer, the earth’s magnetic field, about 
which there is still a very large question mark. It is 
fairly certain that the geomagnetic field, although of an 
unknown nature, is located inside the earth; but 
short-term variations in the recorded characteristics of 
this field appear to result from outside influence. 


Sputnik Ill 

The Russians, in Sputnik III, installed a Cherenkov 
particle counter to further their knowledge of the 
phenomena associated with cosmic rays. The condition 
known as Cherenkov radiation is said to arise in any 
substance if a charged particle moves in that substance 
at a speed in excess of the speed of the propagation of 
light in the substance. The Cherenkov particle counter 
incorporates a plexiglass cylinder detector with a photo- 
electronic multiplier located on the end face; cosmic 
ray particles, travelling at 186,000 miles per second, 
pass through this detector, thereby creating Cherenkov 
radiation, since the speed of light propagation in 
plexiglass is only 124,000 miles per second. The resultant 
radiation is received by a photo-multiplier, trans- 
formed to an electrical signal, and amplified for 
registration. Of the two groups of particles involved, 
that group with a charge of plus 30 is distinguished 
from that group with a charge of plus 17, and each 
nucleus is assigned to its correct group. 

Possibly still more interesting is the study of solar 
electro-magnetic radiation, made possible by Sputnik 
III, whose corpuscular indicators check the particles 
erupted from the sun, particles which, as they near the 
earth, attain a velocity of many thousands of miles per 
second. Fluorescent screens, covered with thin alu- 
minium foil, roughly classify the corpuscles according 
to their penetrating power. Diaphragms in front of the 
screens limit the solid angle of trapping the corpuscles, 
which themselves cause the screens to become luminous; 
the radiation from this luminosity is received by a 
photo-electronic multiplier which first stores it up, 
and then transmits the sum by means of a radio- 
telemetry system. 

Finally, to assess the density of small, miscellaneous 
inter-planetary fragments, even if they are only a few 
microns in diameter, micro-meteor counters are em- 
ployed; a piezo-element pick-up converts the mechani- 
cal energy of the striking particles into electrical energy, 
while their number and velocity in terms of their impact 
from the pick-up are transmitted to an electronic 
block which counts and registers them. 


Fuelless possibilities 


NATO must look ahead and prepare to tackle 
problems such as that posed by the fact of velocities 
for free-field movement in space are so high that, if 
transfer times are to be acceptably short, the solar 
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gravitational field modifies the energy requirements to 
a negligible extent. 

Once some sort of vehicle is out in space, a few 
pounds thrust coming from an electric arc, heating a 
working fluid, would be able to propel it. For sustained 
space flight, an optical device, automatically rotating 
through 360 degrees in order always to face the sun, 
might be used to collect the sun’s rays, and to concen- 
trate enough solar energy into a working fluid to 
provide motive power. Or again, nuclear energy as a 
reactor heat source could raise both the temperature 
and energy of a propellant by means of simple heat 
transference. 

There are, too, many variants of the ion-propelled 
vehicle now under active study; but, like so many 
similar projects of a long-term nature, instruments will 
be the limiting factor when it comes to making things 
work. In America, a design exists for a vehicle called 
the ‘‘Snooper’” which, developing mere ounces of 
thrust by means of the continuous discharge of high- 
speed particles, could be propelled for a year at several 
thousands of miles per hour, in spite of weighing 
approximately 3,000 lb, if once lifted into space by 
conventional means. 

Ionised gas atoms, accelerated by an electrical 
potential while being forced out of a propulsion system, 
seems an attractive alternative; while another idea is 
to have an ion generator, with a device midway 
between a cathode and an anode to keep ions flowing 
in columnar fashion to create thrust in a propellant 
fluid stripped of electrons. Lastly, in this same direction, 
is the possibility of constructing an ion-rocket with a 
giant electron power tube, or a reverse electron diode. 


Outside the Solar System 

NATO member countries have even worked out 
practical details of assignments in solar systems far 
beyond our own. For such a purpose, the American 
Photon rocket is an attractive proposition. It derives 
its relatively small thrust from the expulsion of energy 
waves from a photo-sensitive surface, either by light 
falling on the surface directly, or by electronically or 
neutronically (i.e., bombarding it with neutrons) 
energising large areas of the surface. Alternatively, 
there are the free radigals and their possibilities ; that is, 
to make use of damaged molecules that release energy 
as they follow their natural compulsion to return to 
their natural state. An example has been studied in 
respect of the United States Aerobee-Hi which, at an 
altitude of 80 miles, ejected nitric oxide to react with 
the oxygen particles of the upper atmosphere, thereby 
causing light plainly visible at ground level. 

What special and immediate difficulties arise with 
regard to the instruments to be employed on_ such 
projects? Shielding them from the destructive effects 
of direct cosmic and thermal rays is one; evolving 4 
means of avoiding collision of the vehicle with cosmic 
ray concentrations along the path of the trajectory is 
another; storage of collected data for ultimate trans- 
mission back to the earth at a pre-determined time 
when the orbit is favourable is a third. 

The instruments needed must work in the absence 
of gravitational force, and survive unimpaired the 
interference liable to be caused by the propulsion 
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systems; similarly, they must work in harmony with 
the communications apparatus, and also continue to 
function under the stresses of the violently evasive 
action phases when the vehicle is dodging meteoric 
concentrations. Incidentally, electric batteries may 
feature in the plans generally; they could at least be 
employed to heat working fluids which, expanding 
through nozzles, give a small amount of thrust; such 
batteries would be of silver-zinc construction, or of the 
mercury-oxide type. 

Converting solar radiation to electrical power, 
through the medium of thin plates of pure mono- 
crystallic silicon, their long life would offset their low 
percentage of efficiency which is about ten. 


Other prospects opened up by the satellite and missile 
developments of the next decade will include the 
accurate measurement of the earth’s electrical field 
from outer space, by means of electrostatic fluxmeters 
remembering that the earth itself is a charged body; 
the terminal guidance of space vehicles by means of 
infra-red scanners; instruments to compensate in a 
wide variety of ways for the changed characteristics 
of the vehicles due to the mass of their first-stage 
propellants being a design variable; and the precise 
determination of the exhaust velocity of nuclear- 
powered ion rockets, at present believed to be constant 
in time. 


Controlling Thickness of Battery Separators 


RADIO-ISOTOPIC gauge capable of making 
A micrometric readings of great accuracy is enabling 
the Delco-Remy Division of General Motors to control 
the processing of battery separator materials and at the 
same time provide improvements in storage battery 
performance. 

Introduction of this new method of continuous non- 
destructive inspection has helped Delco engineers 
solve one of their most difficult manufacturing prob- 
lems. The problem arises from the fact that spongy 
freshly calendered rubber cannot be dependably 
measured by standard methods. At Delco, and at 
other battery plants manufacturing microporous 
rubber separators, it had always been necessary to 
delay any accurate measurements of the separator 
until after it had passed through the curing cycle. 
With the new instrument it is possible to inspect, 
measure, and control separator thickness as the em- 
bossed sheet comes off the calendering rolls. Use of 
the device has enabled Delco-Remy to hold tolerances 
impossible a year ago. The device reads thickness to 
10- in. with an error of less than 1 per cent. 

Before the introduction of nuclear measurement the 
operators made an ‘‘educated guess”’ as to final separa- 
tor thickness and results predicted by two experienced 
operators might vary considerably. 

Greater uniformity of separator thickness has 
resulted in lowering electrical resistance about 10%, 
producing a battery with significantly higher terminal 
voltage and increased ability to crank the car engine. 

The heart of the new measuring instrument is a 
hermetically sealed capsule containing a radioactive 
isotope. This isotope particle, about the size of a grain 
of salt, provides a constant source of beta ray energy. 
The detector unit is a kind of specialised Geiger counter. 
It is located about 2 in. above the source capsule and is 
filled with an inert gas. As the counter is bombarded 
by the rays, some of the gas is ionised. The ionising 
gas sets up tiny electrical voltages which when amplified 
and presented in visual form show up on the recorder as 
Variations in thickness of the material. 
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The equipment in use at the Delco Battery plants 
have scanning units which resemble heavy elongated 
“C clamps”’ riding on pneumatically actuated pedestal 
mounted transversing systems. The radiation source 
is mounted on the bottom jaw of the clamp and the 
detector opposite it on the upper jaw. The unit is 
located adjacent to the calendering mill and arranged 
so that the separator sheeting coming off the calender 
rolls passes between the isotope and the detector. 
Thickness readings are taken from a position near the 
centre of the sheet. 

The gauge has the facility of checking on its own 
accuracy. Once every thirty minutes it spends 45 
seconds in recompensating itself for changes in humidity, 
temperature, accumulations of dirt, and for any other 
environmental factor which might conceivably affect 
its accuracy. Should the machine be unable to zero 
itself, it shuts off, rings a bell, and turns on a series of 
lights showing the operator where to look for the 
trouble. 

The direct reading recording unit has made it possible 
to detect any change or mal-functioning of the compli- 
cated rubber-making process almost instantaneously, 
and the permanent record of thickness makes a valuable 
process research tool. Finally, the radio-isotope gauge 
has proved an invaluable aid in making thinner micro- 
porous rubber separators of great uniformity thus 
enabling Delco engineers to build a battery with 
improved life and greater cranking ability without 


raising costs to the consumer. 
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Circle 49 for further information 
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Saved in time! 


Captured on the screen for leisurely 
examination or for photography 
—that’s the way the new Solartron 
Infinite Persistence Oscilloscope 


tackles a transient. 


Two channels for correlation of interdependent 
phenomena, full-screen sweep in a few micro- 
seconds or a hundred seconds, push - button 
erasing and stabilised brilliance of display—these 
are just a few reasons why the Solartron IPO is 
quickly taking the lead in visual instrumentation 
of ‘ once-in-a-lifetime’ and transient phenomena. 
No need now to waste film waiting for non- % T.B. delay continuously variable to 100 Sec. 
recurrent signals, every frame exposed to your % Identical ‘X’ and ‘Y’ input channels (D.C. to 1 Me/s) 
IPO screen will be significant—a certain step 
forward in your investigations. 


“2 ° ‘ ° . 
From the specification, here’are salient features which at once 
denote high sensitivity and an extremely wide field of application. 


%* Infinite persistence plus rapid erasing 


% Dual-channel differential ‘71’ and ‘72’ inputs 


% Direct time and voltage calibration 


% Triggering in these modes: 
(a) Repetitive operation 
(b) Single-shot with ‘ lock-out’ 


Oe FP ee, 
(c) Push-button with ‘ lock-out’ 


‘ rs a / (e) From signal, after adjustable delay period. 
S LAIR Write now for literature. 
* ae 
SS 7 p THE SOLARTRON ELECTRONIC GROUP LTD. 


- 


(d) Delayed, using internal generator 


~ ~~ 
a 
~ ~~ 
——— ees ° 


Thames Ditton, Surrey, England + Telephone: Emberbrook 5522 + Telegrams and Cables: Solartron, Thames Ditton + International Telex : 23842 Solartron T.Dit. 
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INSTRELMENT 
AUTOMATION & ELECTRONICS 


ELECTRICAL 


Servo Test Equipment for Industrial 
Control 
THE new process response analyser of the 
Solartron Electronic Group, Limited, 
enables precise measurements to be made 
on control systems such as are required 
for nuclear reactor heat exchangers, 
metallurgical processes, chemical plant, 
automatic production cycles of many 
industrial types and numerous types of 
motor control when the systems are in 
normal operation. Accurate measure- 
ments on any slow and medium-speed 
dynamic system are possible even under 
severe non-linear and “‘noisy’’ conditions. 

The — Solartron process response 
analyser Type JY.743 is the logical 
development from the Solartron transfer 
function analyser (T.F.A.). The new 
instrument, the P.R.A., is for very much 
slower systems from 1 cycle in three 
hours to 100 cycles per second. This 
range will cover most normal industrial 
processes employing automatic closed- 
loop servo systems. 

The P.R.A. provides the necessary 
design information for new _ control 
systems and also enables them to be 
proved before the production stage is 
reached. 


Process response analvyser. 
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OF NEW INSTRUMENTS 


ELECTRONIC - 





It also enables all servo and control 
systems to he tested regularly without 
halting production. The necessary 
adjustments may then be made before any 
interference is experienced. 

The requisite information is given by 
plotting phase/amplitude response 
(Nyquist) diagrams with high accuracy 
over the entire range of frequencies to 
which the system will respond. Because of 
the instrument’s very high measuring 
sensitivity it will operate direct from 
transducer signals. 

The P.R.A. is a double console instru- 
ment incorporating a Solartron very low 
frequency oscillator Type JO.744 and a 
Solartron display unit Type JD.745 
(obtainable separately) covering a 
frequency range of six decades (1 cycle 
in 104 seconds to 100 cycles per second) 
Two wide-scale meters display the “‘in- 
phase’”’ and ‘“‘quadrature’’ components 
of the wanted signal. 

The design is based on analogue 
computer and gated integration tech- 
niques, and standard computing amplifiers 
and multipliers are incorporated. 

Push-buttons on the oscillator provide 
“prime’’, ‘run’ and “‘hold’’ facilities, 
conditions which may also be controlled 
externally by, for example, a computer 
control panel. 


Specification 
Frequency 
Range: 1 cycle in 104 sec to 100 
cycles per sec. 
Frequency 
Accuracy : 
Outputs: 


1-5 per cent. 
Four phase at 200 volts 
peak to peak per phase. 
Source 

Impedance: 
Output 

Attenuator: On 0° and 180 
A Kelvin-Varley poten- 
tiometer gives outputs 
from 0 to 100 V peak in 
10 mV steps. 


Less than 1 ohm. 


only. 


Attenuator 
Impedance: 
D.C. Content: 


Less than 5k ohms. 

Less than 0-1 per cent 

peak to peak output. 

Square Wave 
Output: 

Display: 


0 to 2-5k ohms. 

2 meters 5$ in. (13-75 cm) 
scale with automatic 
polarity indication. 

3 mV peak maximum to 
300 V peak maximum. 


Sensitivity: 
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Input 
Impedance: | megohm. 
Signal/ Noise 
Handling: 3 per cent, full scale 
absolute. The input is 
operated at half full 
scale and so will handle 
substantial noise with- 
out desensitising the 
unit (i.e. a 1:1 signal 
noise ratio). 
Noise 
Integration : Below 1 cycle per second, 
single cycle integration is 
provided. Above this 
switchable smoothing 
(fast or slow) is provided. 
Circle | for further details. 


Absolute Standards of Impedance 
As the velocity of light is now known to 
better than 1 part in a million and as 
linear dimensions can be measured to a 
similar order, it is a relatively simple 
matter to construct an absolute standard 
of low capacitance (say 10 pF) to an 
accuracy of 0-01 per cent. Hitherto 
such standards have been of little practical 
use because impedances of this magnitude 
cannot be measured precisely with an 
orthodox type of bridge. 

Wayne Kerr have developed a bridge 
which will measure in this impedance 
range to an accuracy of 0-001 per cent. 
Ratio transformers can provide multi- 
plying factors without loss of accuracy 
so that a standard impedance of any 
desired value can effectively be produced 
from the single standard. The significance 
of this new order of accuracy is demon- 
strated with a bridge measuring the 
permittivity of benzene with reference 
to cyclohexane, which is commonly used 
as a standard of liquid permittivity. 
Other applications are the accurate 
measurement of the conductivity of 
organic liquids, and the determination of 
minute traces of dissolved water in oil. 

Another version of the new bridge 
compares impedances in the order of a 
thousand ohms, also with an accuracy of 
0-001 per cent, and several of these 
instruments have already been used by 
the National Institute of Oceanography 
for studying the salinity of sea water as 
part of their International Geophysical 
Year programme. 

Circle 2 for further details. 
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Servo amplifier TA .1G. 


Servo Amplifier TA.IG 

THIS amplifier is designed to provide the 
control phase power for size 10 servo- 
motor, R.124-G, or the size 10 high 
performance motor generator, R.807-G 
With additional precautions, it is capable 
also of driving a suitably wound size 
15 motor. 

The amplifier is very compact and 
normally needs no additional heat sink 
in order to operate in ambient tempera- 
tures up to 60°C. 

Length 23? in. 

Width 2} in 

Depth 1} in. 

Power Supply 26 V 400 c/s a.c. with 
centre tap or 20 V d.c. 
Error signal from syn- 
chro chain. 

Up to 4 W into 10-0- 
10 V motor winding 
Facilities are pro- 
vided for setting 
amplifier gain by 
soldering of one re- 
sistor between ter- 
minals. 

3 input terminals are 
provided to enable 
use of rate feed-back, 
etc., and facilities are 
provided to enable 
setting up of the 
amplifier to required 
performance — condi- 
tion. 

Amplifier will drive 
size 10 motor R.124- 
G up to 60°C ambient 
temperature with- 
out additional heat 
sink. Additional 
output performance 
is available at lower 
maximum ambient 
temperatures or with 
the addition of larger 
conducting surfaces. 
Circle 3 for further details. 


Input signal 
Output signal 


Controls 


Input 
terminals 


\mbient 
temperature 
range 


Solenoid Valve for Viscous Oils 
A NEw solenoid valve for over-spill type 
burners has been introduced by Tedding- 
ton Industrial Equipment Limited and 
is now in regular production. 

The valve is designed for use with fuel 
oil at viscosities ranging from 200 to 
1,000 seconds Redwood No. | at pressures 
between 0-300 p.s.i. 
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A special feature is the provision of a 
change-over switch operated by the valve 
spool which enables the operation of the 
valve to be interlocked with the burner 
programme circuit to ensure that the 
correct sequence is initiated and/or main- 
tained. It can also be used to operate a 
remote valve position indicator. 

The valve proper is of the balanced, 
slide pattern, the valve spool being 
controlled by a double-wound solenoid 
which is employed in order to provide 
sufficient power to overcome the initial 
stiction of the oil when the plant is started 
up from cold. When the valve is energised, 
the armature—to which the spool is 
attached—-is attracted into the solenoid 
core against a return spring and in this 
position opens one of the outlet ports and 
closes the other. At the same time, it 
operates a multi-leaf switch, the first set 
of contacts opening to disconnect the 
solenoid “‘pull-in’’ winding, and the second 
set changing over from one signal circuit 
to another. The two sets of contacts are 
linked mechanically, but are electrically 
independent. 

When the valve is de-energised, the 
armature returns to its normal position, 
reversing the valve spool and the switch 
contacts. 

Alternative outlet ports are provided 
so that the standard model may be used 
either as a simple cut-off valve or as a 
diverter. One of the three ports is normally 
plugged and by simply changing the 
position of the plug, the valve can be 
readily converted from normally-open to 
normally-closed operation. 

A built-in adjustable by-pass is provided 
to enable pre-heated oil to be circulated 
through the valve continuously. 

To ensure maximum efficiency and 
quiet operation, the solenoid is wound 
for 220 V d.c., but a small chassis mount- 
ing rectifier is available as an optional 
extra for use with a.c. supplies. 

Circle 4 for further details. 


Numalec Automatic 
Pneumatic/Electric Controller 
THE Numalec is an automatic controller 
with a wide range of applications in both 
large and small scale industry. It will 
control temperature, pressure, vacuum, 
level, etc., each for set (adjustable) periods 

and in the sequence required. 

In controlling, for example, a complete 
manufacturing process, it will maintain 
one or more temperatures at the desired 
values for precise periods, govern levels, 
pressures and draining, give warning 
of any supply failure and indicate the 
completion of the process. 

In its simplest form, the controller 
will raise the temperature of, say, an 
electric oven to a set value, maintain the 
temperature for the required period, 
switch off and indicate completion of the 
cycle. 

In all cases, 
itself, the sequence 
pressing one button. The controller is, 
however, so versatile that the whole 
programme can be changed within three 
minutes. 

The method of construction, from 
standard, well-tried components, leads to 
a simple, reliable and economic equipment, 
so that even an elaborate type of Numalec 


operation is simplicity 
being initiated by 
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costs no more than an operator's 
for six months. 
Circle 5 for further details. 


ages 


Counting Daylight 

THE daylight integrating meter is d -sivned 
to translate varying daylight into units 
which are stored on a counting meter 
Thus it is possible to expos: tnaterials 
to daylight over any time period an! to 
know exactly the amount of light which 
has fallen on them irrespective of varying 
weather conditions. 

The unit comprises a_ photo-cel] and 
special transistor integrating amplifier 
which drives the low inertia integrating 
counting meter. When maximum daylight 
falls on the photo-cell the meter will 
record a maximum count of one division 
in 55 seconds with the rate of count being 
directly proportional to the varying 
daylight conditions. The total count 
before automatic re-set is 10,000. The 
photo-cell is housed in a 2} in. diameter 
cast aluminium case of weatherproof 
construction, and the distance between the 
cell and the control unit can be up to 
100 ft. The control unit is a pressed steel 
housing with hinged lid, suitable for 
wall mounting. It contains the integrating 
meter, transistor amplifier and power 
supplies. 

Units are available for operation on 
20—250 V a.c. and 24—-250 V d.c. Price 
£74 10s. Od. per set, delivery four to six 
weeks. 

Circle 6 for further details. 


Spray Gun Nozzles 

ALFRED BuLLows & Sons LIMITED have 
recently introduced two new nozzles for 
use with their L200 Model 2 Spray Gun 
These nozzles are the A8P and the A9P. 
They are intended for use under conditions 
calling for low pressure spraying, for 
instance, where exhaust facilities are 
inadequate and overspray must be reduced 
to a minimum. 

The A8P nozzle has been used in 
conjunction with a red oxide primer with 
pressures reduced to 7 p.s.i.on the pressure 
container and an atomising pressure of 
30 p.s.i. It is an alternative to the A9P, 
the choice of nozzle being dependent upon 
the type of material being sprayed. 

Both nozzles cost 15/- each, plus 20%. 

Circle 7 for further details. 


L.200 Model 2 spray gun with nozzle. 
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Timer with High Switch Current 
Rating 
,)ELECTRONICS (M.O.M.) LIMITED 
recently produced an electronic timer 
is capable of consistently giving 
te pre-set time intervals, over any 
ip to 30 minutes. The timer can 
et at any point of the time cycle and 
w time cycle started immediately. 
ere is no warming up period and 
timer will not vary more than plus 
nus 2°, with mains voltage variations 

plus or minus 20°, of a nominal 230 V 

supply. 

There is a rugged contactor fitted in 
the timer which will switch currents up 
to 20 amp at 250 V a.c. 

rhe whole unit is housed in a pressed 
steel box 4 in. 4 in. and can be supplied 
for wall or flush mounting. 

Price from £10 complete. 

Circle 8 for further details. 


Revicon Tachometer Alternator 
THE Revicon tachometer alternator is a 
speed indicating equipment, consisting of 
an alternator driven directly or through 
suitable drive from the shaft to be moni- 
tored, and an indicator on which the speed 
is shown. 

The indicators are totally enclosed, oil, 
dust, and splash proof, and are designed 
for foot mounting with a shaft extension in 
any position for coupling to pinion, 
chain, V, flat or round belt drive. 

The linear output voltage over a given 
speed range is continuously rated, and 
the equipment is suitable for operation 
directly on shaft speeds up to 3,000 r.p.m. 

\ full range of indicators is available 
from 4 in. to 12 in. diameter, near linear 


INDICATOR 
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TACHOMETER 
ALTERNATOR 


Revicon tachometer alternator. 
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graduation; 270° arc; single or multiple 
as required. In addition, speed sensitive 
relays are available, arranged to operate 
under conditions of speed failure or varia- 
tion from pre-set values, and are available 
in single and multiple designs to cover a 
wide range of application 
Electrical Specification 

Continuously rated at 3 watts a.c., 
output voltage 30 volts at 2,000 r.p.m. 
20 pole stator. Stator resistance d.c 
11-25 ohms. 


Mechanical Specification 

Shaft size 4 in. diameter. Free shaft 
extension 1 in. Pulley fixing } in. B.S.F. 
nut. Approximate size is 5 in. 4 in. 
5} in. high. 

Circle 9 for further details. 


World’s Largest Audio Amplifier 
Wuart is claimed to be probably the largest 
sound or audio amplifier in the world is 
now under development by Gresham 
Developments, Limited. 

With a finished weight of approximately 
10 tons, it will have an output of 300 
kilowatts. The frequency range of the 
sound output will be from 1 kilocycle to 
5 kilocycles per second, with a low distor- 
tion of 5 per cent at full power, and a high 
signal-to-noise ratio of 40 decibels. 

The output stage consists of four large, 
water-cooled Mullard transmitting valves 
in parallel push-pull and the driver stage 
comprises four water-cooled Mullard 
valves operating as cathode followers. 

When installed, the amplifier may often 
have to work through several continuous 
24-hour operations. Thus it has co have 
the utmost reliability and robustness, 
or in other words, long life with continuous 
operation, with the minimum of mainten- 
ance. 


Specification 
Output Power: 
Audio Frequency 

Range: 
Distortion at 

Full Power: 5%. 
Signal-to-Noise 

Ratio: 40 dB. 
Circle 10 for further details. 


300 kW. 


5 kc/s. 


Liquid Level Controller 


THE liquid level controller, model No. 
614, manufactured and marketed by 
Liquid Systems Limited, can be used with 
all types of liquids wherever a constant 
level is required to be maintained. 

The one gallon polythene bottle holding 
the liquid is fitted into a mild steel holder 
designed to carry the whole weight of the 
bottle without any strain being trans- 
mitted to the valve. The bottle holder is 
secured to the main bracket but can 
easily be removed to enable the unit to be 
fixed to the machine. This is accomplished 
by fixing two set screws through the 
bracket, slotted holes being provided to 
enable slight adjustments in level to be 
made. 

The reservoir cup is aluminium (p.v.c. 
coated) and is fastened to the aluminium 
main bracket. 

The valve is spring loaded to prevent 
loss of fluid when inverting the container, 
and opens automatically when the con- 
tainer is replaced in position in its holder. 
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Liquid level controller. 


All valve parts are in stainless steel, any 
other parts coming into contact with the 
fluid being either stainless steel, polythene 
or aluminium p.v.c. coated. 

The unit is supplied complete with 5 ft 
polythene tubing, two stainless steel hose 
connectors and worm drive clips; a brass 
adaptor is also provided for brazing to the 
tray of the machine 

Circle 11 for further details 


The Troidac 

Four basic sizes of a new range of toroidal 
voltage regulators will be marketed, 
known as Troidac 2:5, Troidac 10, Troidac 
20 and Troidac 40. Of these, Troidac 2-5, 
Troidac 20 and Troidac 40 are in produc- 
tion. The Troidac 10 will be available 
shortly. 

All units are designed for a nominal 
ratio of 240/270 volts or 240/240 volts 
Additional tappings are provided at 
approximately 25°, 50°, and 75%, of the 
winding for use with auxiliary trans- 
formers. 

The Troidac 2-5, rated current 2-5 amp, 
maximum 3 amp, is of unusual construc- 
tion in that the core and the winding, 
apart from the brush track, are encapsu- 
lated in polyester resin. This arrangement 
protects the winding against damage in 
the ‘“‘back of board’’ version and provides 
a fully insulated and robust portable unit. 

The Troidac 10 will also be a resin 
cast unit, whilst the Troidac 20 is air 
cooled. 

The Troidac 40 is an oil cooled unit, 
rated at 40 amperes from 0 to 240 volts 
and 35 amperes from 240 to 270 volts 
A single unit will provide approximately 
9-5 kVA of control and a three gang 
version can be provided. 

Circle 12 for further details. 





Circle 50 for further information 


Negligible drift 
Speedy response 
High accuracy 
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This transmitter uses a true constant volume system, the helium ; oink a 
filled metal bulb being immersed in the process fluid. cobb eae semi-¢ 
Any change in temperature alters the gas pressure and actuates a " “0 


pneumatic transmitter. A compact thermal system and short capillary 

reduce ambient effects and the transmitter has no moving parts 

to wear. Robust, easily maintained, and with ample over-range 

protection, Sunvic temperature transmitters are filled at low pressure 

and checked by mass spectrometer. Temperature spans: 50°F - 900°F; 

ambient limits—60°F to +200°F; Max. Temp. 1,000°F; Min. Temp. —328°F. 

Full information in Technical Publication 1331. 

For a copy, please contact: 

SUNVIC CONTROLS LIMITED, P.O. BOX ONE, HARLOW, ESSEX Telephone: Harlow 25271 





Not only instucments but complete intbvrmentation 
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Baker integral-sheath thermocouple. 


The Baker Integral-sheath 
Thermocouple 


THe baker integral-sheath thermocouple 
was developed in order to satisfy a require 
ment for a high-temperature precious 
metal thermocouple assembly, which is 
both flexible and of small diameter 
The assembly comprises an outer, flexible 
metallic sheath having an_ external 
diameter of approximately qs in 
surrounding two wires comprising the 
thermoelements. The thermoelement 
vires are insulated from one another and 
fom the sheath by means of a com- 
pure oxide refractory powder, 

resulting assembly is flexible 
to permit being formed round a 
diameter, equal to four times that of the 
sembly, without damage 

The integral-sheath couple has already 
found application in at least one type of 
high temperature nuclear test loop, where 
the requirements of flexibility and small 
dimensions precluded the use of conven- 
tional assemblies 

\ modified assembly of this type is 
already under development, and consists 
f an outer metallic sheath (which in 
addition comprises one element of the 
couple) surrounding a centrally located 
single wire which comprises the second 
element. This co-axial type, also insulated 
with a compressed pure oxide refractory 
powder, is expected to have an external 
diameter in the order of 3 in. 

The twin-element wire type is currently 
available in several standard forms 

Circle 13 for further details. 


pressec l 
and the 
enoug 


High Current Constant Voltage 
D.C. Power Supplies 

THE circuit of the 

voltage d.c 


Advance constant 
power supplies consists of 
an Advance constant voltage trans- 
former followed by a_ high efficiency 
semi-conductor rectifier and high capa 
citance filter The components are 
mounted on a chassis which is suitable for 


D.c. power supply unit. 
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securing to a standard 19 in. rack panel 
if desired. This circuit contains no moving 
parts and requires no manual adjustments 
or routine maintenance. The electrical 
circuit is insulated from ground, permit- 
ting operation at either polarity. Similar 
units can be parallel or series connected 
Thus, these power supplies are suitable for 
transistorised equipment providing the 
low voltage and high current d.c. supply 
required 


Specification 


Input Voltage: 200, 215, 230, 245 

volts, 15°. 50 c/s 

Stabilised within 
1°, at full load, with 
supply voltage varia- 
tions up to 15% 
The stabilisation at 
half full load is gener 
ally better than 

1-5° 


Output Voltage: 


ro 


Less than 1:5 
R.M.S. of total output 
volts 
Units must be situated 
Temperature so that adequate free 
Kating of ventilation is ensured 
Units for the rectifier 
Maximum operating 
temperature 55 C with 
adequate ventilation 
Circle 14 for furiher details. 


Teddington Safety Shut-down Valves 
Two new solenoid valves have been added 
to the range of protection equipment 
manufactured by Teddington Industrial 
Equipment Limited for engines and gas 
turbines 

They are intended for use with auto 
matic protection switches or panels in 
order to shut down the engine in the event 
of abnormal operating conditions 

When, as is usually the case, protection 
equipment is arranged to stop an engine 
in the event of loss of lubricating oil 
pressure, the safety switch must be 
isolated during the starting sequence, 
so that normal working pressure can be 
established 

The normal practice is to switch the 
protection equipment in after the engine 
has been started, but where the shut-down 
device is maintained in the “‘run”’ position 
electrically, means must be found for 
holding the device open until the protec 
tion equipment is alive 

The first of the new Teddington valves 
Type YF/R has been designed specially 
for this purpose. It is energised to open 
so that in the event of electricity failure 
the engine will be stopped automatically 
a particular advantage when applied to 
the protection of generating sets-—but is 
fitted with a manual lever which holds 
the valve open mechanically during the 
starting operation and is returned to the 
automatic position by hand when the 
protection equipment is brought into 
circuit 

The valve is then held open electrically 
and is thus free to cut-off immediately 
it is de-energised by the _ protection 
equipment under fault conditions 

Having a straight-through % in. ported 
body, the valve may be used to cut-off 
the fuel supply to the injection pump, 
or in the case of gas turbines, to the burner 
Alternatively, it may be used for the con- 
trol of hydraulically operated governors 


Ripple Voltage: 


Maximum 
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Teddington Tvpe WU solenoid valve for 


viscous oils. 


The other new valve Type WU_ has 
been introduced for applications where 
it is inconvenient to use the normal 
shut-down valve, which has to be re-set 
after operation It is of the balanced, 
slide pattern, and has a 3-way body which 
permits it to be used cither for cut-off 
or diverting service When 
cut-off valve, it can be arranged to open 
when energised or to close when energised 
merely by plugging the appropriate port 

The valve has been designed for the 
control of fuel oils and other fluids at 
viscosities up to 1 000 seconds Redwood 
No. |, at pressures ranging from 0 to 300 
p.s.1. and is equipped with an interlocking 
switch operated by the valve spool to 
provide a remote indication of valve 


used as a 


position 

Apart from its normal use as a shut 
down valve, this new model has already 
been used for other applications such as 
the protection of hydraulically operated 
clutches 

Circle 15 for further details 


Indicator 

potential indicator, called ‘‘The 
been produced which is 
reliable and inherently 


New Potential 


\ NEW 
KE versafe’’ has 
claimed to be 
safe at all times 
Accidents caused by faulty potential 
indicators, usually known as electricians 
test lamps, have been mentioned on many 
occasions in the annual report of the 
Senior Electrical Inspector of Factories, 
and the manufacturers believe that the 
new instrument which has the following 
advantages will prevent these 
1. All components and connections are 
hermetically sealed in a_ thermo- 
setting resin which is non-tracking 
and unaffected by heat and acids 
The material is transparent and 
allows for inspection at any time 
The unit is designed so that no 
repair can be made and no broken 
unit used, and thus remains 
throughout its life 


sale 


E-versafe potential indicator 





3. The indicator is a neon lamp with 
wire tails, taken out at the opposite 
end of the tube, giving a long leakage 
path. 

It has no springs or screwed contacts, 
every connection being solidly made. 
It uses a high value resistor in each 
prod and even in the event of failure 
of insulation in the cable connecting 
the two prods, the current is limited 
to a value which will not produce 
a shock hazard. 

The unit is designed to operate on 
potentials from 250 volts to 650 
volts. 

It is light and small and can be 
carried with the cable around the 
operator’s neck and the prods in 
his breast pocket. 

Circle 16 for further details. 


Miniature Protected Silvered Mica 
Condensers Types—CSM I5 & CSM I5s 
T.C.C. have introduced the following 
ranges of high stability, low-loss and close 
tolerance mica condensers 
Two methods of assembly terminations 
are offered, axial Type CSM15 for in-line 
wiring and side mounting, CSM 15s 
making them ideally suitable for incor 
poration into printed circuit panels, 
transistor, hearing-aid and sub-miniature 
assemblies. 
Capacity 
Range: 
Capacity 
Tolerance: 2%; 
minimum. 
350 V d.c. working. 1,000 
V d.c. test. 
Less than 20 10-4 at 
1 Mc/s. 
Temperature + § to 50 parts per 
Coefficient: million per °C. 
Temperature 70°C to 100°C. 
Rating: 
Insulation 
Resistance: 
Finish: 


10 pF to 220 pF 


2070+ ENO, Sv, 
1% or I pF 


Rating 


Power Factor: 


Better than 
megohms. 

Insulated—Special non- 
cracking, heat-resisting, 
thermo-setting com- 
pound providing elec- 
trical insulation and 


100,000 


Miniature mica condensers. 


good protection against 
the ingress of moisture 
at temperatures up to 
100°C. 
Weight: 0-35 grams. 
Terminations: Solder coated 
0-04 in. wide 
thick. 
Circle 17 for further details. 


strip. 
0-012 in. 


Tube Tester for Non-magnetic Metals 
THE C.N.S. tube tester is designed for 
rapid location of faults in tubes of non- 
ferrous metal or stainless steel and for 
locating corrosion of condenser tubes in 
steam boiler installations. The equipment 
is so laid out that the testing can be carried 
out by untrained personnel once the 
initial setting has been made by the 
supervisor. : 

The instrument shows up three types of 
fault: 

(a) Cracks, 

faults. 
(b) Local changes in wall thickness. 
(c) Corrosion. 


inclusions or superficial 


The equipment consists of a probe or 
probes containing search coils which are 
passed around or through the tube speci- 
men. The proximity of the metal occasions 
certain resistive and inductive changes in 
the coil characteristics which remain 
constant as long as the tube metal is 
consistently homogeneous and free from 
faults. The probe coils are balanced to 
give a zero on a meter by resistive and 
inductive variables inside the main unit. 
The coils are balanced in a good specimen 
of the material or in a known good section 
of the tube itself. The testing is carried 
out by sliding the probe along the tube 
and as each fault becomes scanned by the 
probe the meter zero balance is upset 
and an indication is given on a meter 
needle, a warning light and by the ringing 
of a buzzer alarm. With a high speed 
alarm relay, testing can proceed at 100 
feet per minute. 

The operation of testing is assisted 
by the alarm system which is adjustable 
in sensitivity so that the user may, by 
judicious use of the setting, pass over very 
small faults which would not impair the 
function of the tube and reject only 
where the faults are of significant size. 
In practice, it has been found that cracks 
equal in size to 5% of the tube wall thick- 
ness are easily detectable and a 24% step 
in wall thickness gives a pronounced 
signal. 

When the equipment is used for 
checking for corrosion in condenser 
tubes, the probe is first set to balance in a 
known good specimen of the original 
material. This balance is set by variable 
resistance and inductance within the unit 
and upon probing the condenser tubes any 
corrosion will instantly produce an out- 
of-balance effect which will sound the 
alarm. The existence of a known standard 
specimen is necessary where there is 
corrosion which may be equal in extent 
throughout the length of the tube. 

Different materials have different 
resistivity and permeability, and these 
require that the equipment shall operate 
on various frequencies so that maximum 
penetration and _ sensitivity shall be 
available. To this end the instrument has 
a frequency switch giving four ranges 
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Clock with Tensator B motor spring fitted. 


which are sufficient to cover all materials 
in normal use. Tubes with exceptional 
wall thickness may also need a changed 
frequency to achieve full penetration and 
where the material is particularly thick- 
walled and of low resistivity and permea- 
bilitv, then probing is desirable both from 
the inside and the outside. 
Circle 18 for further details. 


Clock with Tensator B Motor Constant 
Torque Spring fitted 
THE mechanism, developed for a national- 
ised industry, showed improved _per- 
formance with the incorporation of the 
Tensator B motor constant torque spring 
in the place of the barrel spring. The 
efficiency was 45% against 25%, in the 
standard clock and timekeeping errors 
were reduced by approximately 90% 
The Tensator spring does not suffer from 
intercoil friction, and requires no lubrica- 
tion. 
Circle 19 for further details. 


‘Emiway’ System Aids 
Automatic Processing 
A NEW control system for automatic 
weighing has now been developed by 
E.M.1. Electronics Limited. 

It is known as the ‘Emiway’ system 
and can be fitted to most types of scales 
making possible the accurate control of 
any number of weighing operations. 

The weight of materials to be discharged 
from storage bins or hoppers can be set-up 
on dials or programmed on punched cards 
or tape. Automatic switching from fast 
to slow feed is provided. The system 
ensures accuracies in the region of 1 part 
in 1,000 of the 360 degrees of a scale dial 
movement. 

Automatic weighing of container 
enables the tare weight to be record 
before material flow starts, and ensures 
that the net weight remains constant 

When required, remote indicators cal 
be provided enabling the weight on the 
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scale | to be displayed simultaneously 
at an mber of other points. 

Dat ich as time, date, type of 
mate! source, destination and costs can 
be 1 led automatically for stock 
contr ind accounting purposes, by 
elect typewriter or teleprinter, card or 
tape 1 h 

Tl iSi¢ 
units 

1. The scale transducer. 

2. Analogue to digital conversion unit. 

3. Print out decimal to binary conver 

ion and control unit. 

4. Power units. 

5. Remote display. 

A transducer is fitted on the back of 
the scale which is coupled directly to the 
pointer shaft. Remote from the scale, 
in any convenient location, is the main 
cabinet, including the servo equipment, 
digitiser (which converts the shaft angle 
toan unambiguous digital code represent- 
ing the angular displacement) and other 
units 

Decoding of this digital information is 
performed by an electric decoder, which 
works at very high speed and, unlike the 
relay type of decoder, can accurately 
follow the rapidly varying movement of 
ascale pointer in either direction. 

The output may be continuously 
displayed, and by means of coincidence 
circuits, the decimal output from the 
decoder can be ‘‘caught’’ at a_ pre- 
determined setting, and made to control, 
say, the feeding mechanism of the material 
being weighed. An unlimited number ot 
such circuits can be added and set as 
required to perform a number of different 
functions at different weights, (e.g. coarse 
and fine feeding, of several different 
materials, on a cumulative weighing 
system) 

\ delay network may be‘added which 
assures that the scale has come to rest 
before further action, such as print-out 
or adding another ingredient to the weight, 
takes place 

In the print-out equipment, the decimal 
outputs are scanned in sequence, the 
scanning system stopping momentarily 
on each digit to be printed, allowing 
sufficient time for a teleprinter to print 
that figure, before searching for the next 
digit. 

Circle 20 for further details. 


equipment consists of five 


Clare ‘F’ Relay 
C. P. CLakE LIMITED, a company in the 
Elliott-Automation Group, announce that 
they have now commenced the manu- 
facture, under licence from C. P. Clare & 
Co., Chicago, U.S.A., of the Clare ‘F’ relay. 
The hermetically sealed relay weighs 


Clave ‘F’ relay with cover removed. 
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-F 


0-52 oz and measures 0-875 in. x 0-8in. 
0-396 in. It has 2 contacts rated for 
3 amp at 28 V d.c. and 115 V a.c. The 
pick-up time is 3-5 msecs and drop-out 
time 1:5 msecs. The nominal operating 
power is 250 mW. 

To meet military requirements, it has 
a temperature range of 65 to + 125°C. 
Due to the balanced armature construc- 
tion, the rigid frame and high contact 
forces, it will stand a shock of 65 g for 
11 msecs and severe continuous vibration. 

Production is initially concentrated 
on the 26-5 volt model having a minimum 
operating current of 19 mA and a coil 
resistance of 675 ohms. Other models 
in the voltage range of 6-3 to 110 V will 
be introduced in the near future. 

The relay is designed especially for 
one-tenth inch grid printed circuits. Ter- 
minals of the glass-to-metal header are 
spaced two tenths of an inch apart in 
two rows likewise two tenths of an inch 
apart. Solder hook and 3 in. lead terminals 
are also available. The relays can be 
supplied with A.I.D. or A.R.B. approval. 

Circle 21 for further details. 


High vacuum rotary piston pump. 


High Vacuum Rotary Piston Pumps 
THE photograph shows the ‘“‘Genevac’’ 
single stage high vacuum rotary piston 
pump which is in 2, 4, 8 and 12 ft*/min. 
capacity with an ultimate vacuum of less 
than 0:005 mm Hg. The double stage 
model is in 2, 4 and 6 ft®/min. capacity 
with an ultimate vacuum of less than 
}-0002 mm Hg. The design permits of 
higher pumping speeds at 100 microns 
and the pressure rise is less than 0-5 
mm Hg with maximum ballast. The 
necessity for oil changes is reduced to a 
minimum due to the oil circulation 
filter system. 
Circle 22 for further details. 


“Rodene” Sequence Controller 
THE RODENE ELECTRICAL COMPANY 
LimITED have developed a new syn- 
chronous multi-circuit timer which can 
be driven clockwise or anti-clockwise. 

This effect is achieved by fitting two 
“Rodene”’ self-clutching motors. When 
one is energised it automatically clutches 
on to the camshaft and drives it in one 
direction unimpeded by the other motor 
which remains un-clutched. Similarly 
energising the second motor drives the 
camshaft in the reverse direction. 

The unit can have up to 24 fully 
adjustable twin cams, and was first 
produced to raise and lower the output 
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“‘Rodene’’ sequence controller. 


of a set of pumps. It is also made with 
the two motors at one end (one being 
shaded to give reverse rotation), and with 
a variable resistor fitted to the free end 
of the camshaft which can be connected 
to re-balance a bridge when the correct 
number of heaters, pumps or the like 
have been switched on, to give the rate of 
correction called for by the condition 
that un-balanced the bridge. 

The unit is normally of metal but can 
be of non-inflammable _ transparent 
plastic. A dial showing the position of 
the camshaft can also be fitted. 

Circle 23 for further details. 


Optical Comparator Type 801A 
WHENEVER a process produces a change 
in the optical properties of the medium, 
an optical comparator can be employed 
The Type 801A is the latest version of an 
instrument originally developed by Messrs. 
Electro Methods Limited, in conjunction 
with the Sunbury Research Station of the 
Anglo Iranian Oil Company. The primary 
purpose of the instrument is the continu- 
ous supervision of the boiler feed water 
in an oil cargo tanker or power station, 
but the instrument is by no means 
limited to this particular problem. 

Since even a very small leakage of oil 
has a cumulative effect in time and must 
not pass unnoticed, the instrument is 
made sensitive to very small contami- 
nations and a figure of two parts per 
million is chosen as a limit of sensitivity. 
This limit is easily achieved, since the 
instrument can readily detect half of this 
amount. 

The instrument is built in a metal box 
having two compartments. The top 
compartment contains the optical unit 
comprising two cylindrical chambers, 
each terminated with fused silica windows 
in either end, together with a light source, 
reflecting mirrors and photo-cells. Two 
light beams derived from a common 
source are reflected by a system of spherical 
mirrors and are focused on two vacuum 
type photo-cells arranged in a ratio bridge 
circuit. The supply to the bridge is 
stabilised and the bridge temperature 
compensated. One of the liquid chambers 
is ‘supplied with a reference solution, 
while through the other chamber the 
supervised liquid is passing continuously. 

The minute globules of oil suspended in 
the condensate scatter the light beam and 
produce sufficient unbalance of a photo- 
sensitive bridge for the instrument to 
operate. 

The bridge effects, therefore, the com- 
parison of the two light beams derived from 
a common light source passing through 
the media to be compared. The inequali- 
ties caused by difference in light ab 
sorption or scattering in the test sample 
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Optical comparator 801A. 


changes the conductivity of the corres- 
ponding cell and gives an output from the 
bridge which is amplified by a magnetic 
amplifier contained in the subsidiary 
circuitry in the bottom compartment. 
The sensitivity of the instrument is 
expressed in the percentage of contamina- 
tion necessary for the instrument to 
operate an alarm system. 

The meter is calibrated in percentage 
and the instrument is pre-set to operate 
the relay when the current in the signal 
winding of the magnetic amplifier reaches 
4 f.s.d. of the meter. Thus the percentage 
indication of the meter is arbitrary and if 
necessary may be interpreted in terms of a 
suitable unit. The instrument is cali- 
brated by passing through the _ test 
chamber samples of water with a known 
oil content, and adjusting the gain of the 
amplifier to give the desired response. 

The indicating instrument may be 
substituted by a recorder or remote 
indicator. The equipment is made 
insensitive to disturbances of short 
duration; e.g., the passage of air bubbles, 
and small particles or momentary turbu- 
lence, by making the time constant of 
the amplifiers sufficiently long. The 
failure of the light source, which is totally 
enclosed, is indicated by a light on the 
panel of the instrument which is actuated 
by a relay connected in series with the 
light source filament. 

The detector is placed near the possible 
source of contamination, in order to 
indicate leakage before the contamination 
reaches other parts of the system or 
becomes diluted. Further applications 
for the instrument are the continuous 
colour supervision of liquid distillate, or, 
with a suitable modification, the monitor- 
ing of gas stream. Special colour filters of 
polarised light can be used in order to 
increase sensitivity to a _ particular 
property of the medium. 

Weight: 122 lb (55-5 kg). 

Maximum Such that with oil 

Sensitivity: content in water of 2: 
1,000,000 the monitoring 
meter reads 50% of full 
scale deflection. 

Alarm The alarm circuit 

Accuracy: operates and clears with- 
in the margins when the 
monitoring meter reads 
50% and 46%. 

Zero Setting Better than 1%. 

Accuracy: 
Zero 

Stability: 


Within 2% of monitoring 
meter full scale deflection 
after 1 hour warming-up 
period. 
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Alarm Socket 6 voits, 5 amperes at 


Output: supply frequency. 
Solenoid Valve5 amperes at supply 
Socket voltage and frequency. 

Output: 
Maximum 80°C. 


Temperature 
of Flow: 

Maximum 

Pressure 
of Flow: 

Maximum 

Ambient 
Tempera- 
ture: 

Power Supply 200-250 volts, 6-0 am- 

Required: peres, 50 c/s + 1%. 

In cases where solid particles are present 
in the flow to be monitored a separator 
will be required. 

Circle 24 for further details. 


5 Ib/in?. 


50°C. 


The Sandmaster 
THE Sandmaster consists of two units: 


(a) an indicator (1l0in. x S8in. xX 
6 in.). 
(b) a cylindrical probe (10 in. long, 


2 in. diameter). 
The cylindrical probe is fitted with a 


ee 





Sandmaster moisture meter. 


p.t.f.e. sensing head, which prevents the 
sand from sticking to it. The probe is 
completely water tight. The probe is 
connected to the indicator by a 6-core 
cable that must not be altered in length 
once the instrument has been calibrated. 

The Sandmaster measures the moisture 
content of the material about the p.t.f.e. 
sensing head and utilises a capacitance 
measurement at very high frequency 
(over 100 megacycles per second) as the 
working principle. It is the dielectric 
property of sand which is used and this 
is proportional to the moisture content 

The indicator must be connected to an 
a.c. mains supply which may be within the 
range of 200-260 V but with a frequency 
of 50 cycles. Variation in voltage is 
compensated for within the instrument 
but a deviation from the stated frequency 
of 50 cycles will upset the accuracy of the 
readings. 

The moisture readings are indicated by 
a needle which moves over a scale divided 
into 100 divisions which can be appor- 
tioned to the operating moisture range, 
e.g., 0 to 100%, 1:0 to 110%, 2-0 to 
12-0%, etc. 

A paper scale of ‘“‘water addition’’ may 
be attached with the ‘“‘moisture scale’ 
showing number of gallons or lbs of water 
required to be added, corresponding to 
each division of moisture content in the 
sand. 

In Great Britain the initial adjustments 
are made by the technical staff of Shaw 
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Moisture Meters and there is no 
for this service. 

The probe may be sited in either a 
storage hopper from which sand is with- 
drawn or a weigh hopper. 

The cost of the Sandmaster is (209 
(delivered). It is available on rental at 
£3 per week. (Minimum period of | 
month.) The rental for one month will 
be deducted from the price if the instru- 
ment is purchased. 

Circle 25 for further details. 


harge 


Tape Loop Adapter for Solartron Data 
Handling Equipment 

THE quick, easy conversion of the Solar- 
tron magnetic tape recorder and 
reproducer for data handling by means 
of the new tape loop adapter to an 
accurate continuous loop recorder/repro- 
ducer will double its flexibility. 

The continuous loop  reproducer is 
unique for the accurate, detailed and 
repetitive spectrum analysis of recorded 
information. Some examples include 
rocket engine tests, wave analysis by 
time compression, well-drilling investiga- 
tions and medical cardiographic studies, 
telemeter signals and large scale industrial 
process monitoring. 

The tape loop adapter is attached to the 
front of the equipment in place of the 
tape reels. No major modification is 
necessary. A screwdriver is required only 
for the initial installation. Afterwards the 
adapter is removed or attached quickly 
and simply. 

The upper and lower arms are 
adjustable to accommodate loop lengths 
from 2 to 26 ft. Three models for standard 
tape widths of fin., $in. and lin. A 
switch is installed on the back plate of the 
recording instrument to allow _ the 
electrical stop-action of the reel follower 
arms to be disabled when loop operation 
is required. 

Circle 26 for further details. 


Electro-magnetic Counter with 
Electric Reset 


Type 100 electric counters can now be 


supplied for delivery with electrically 
operated resetting facilities. 
This takes the form of a_ solenoid 


mounted at the rear of the case, which when 
mementarily energised, operates the re 
setting mechanism to return the counter 
reading to zero. The counter incorporates 
a balanced escapement mechanism. One 
of the many advantages of this form of 
resetting is that a number of countess 
can be reset to zero at the same time 
by operating a push-button — switch, 
which can be situated remotely from the 
counters. 





Type 100 electric counter. 
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Anot feature of this counter is that 
it can ectrically reset when operating 
without wusing any damage to the 
counter hanism. 

The inter can be supplied with a 
standard range of coils for both a.c. and 
d.c. sup , and the unit price for models 
sperat yn a.c. supplies is £10 17s. Od., 
and on supplies £10 2s. Od. 

Ci 27 for further details. 


The Lindars Timer-Counter Unit 
LinDARS AUTOMATION LTD., a subsidiary 
of Dunford & Elliott (Sheffield) Ltd., have 
recently developed a small and compact 
ombined ‘“‘events per unit time’’ and 
‘time per unit event’’ counter. 

Basically the unit consists of an 
electrical pre-set counter, an electrical 
resetting counter and a 1 revolution per 
second synchronous motor giving 10 
impulses per revolution. The required 
time may be set on the pre-setting counter 
up toa maximum of 999-9 seconds and on 
expiration the number of events will be 
displayed on the resetting counter. 
\lternatively, should it be required to 
time a number of events then the number 
of events may be pre-set and when 
completed the elapsed time is displayed to 
adsth of a second. 

It is necessary for the events to be in 
the form of impulses received from, say, 
a micro-switch, photo-cell, etc., and may 
be up to a maximum of 10 per second. To 
ensure accuracy, first pulse suppression 
is incorporated, the first pulse starting 
the timing but not registering on the 
counter 

The obvious advantage of this unit 
over the more conventional stop watch 
method is that the count remains indicated 
and as no reading ‘‘on the fly’’ is necessary 
human error is entirely eliminated. 

Possible uses for this unit include 
accurate measurement of shaft speed, 
process timer checking, rate of package 
flow, vehicle rate check, etc. 

Circle 28 for further details. 





Timer counter unit. 
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Compressor protection panel for surface installations. 


Protection Equipment for Compressors 
TEDDINGTON INDUSTRIAL EQUIPMENT 
LIMITED have developed, with the assis- 


tance of the N.C.B. and leading 
compressor manufacturers, a syster~ of 
comprehensive protection equipment 
which provides completely automatic 


supervision for all types of compressor. 

The equipment consists of a panel 
mounted on the compressor and, for 
underground use, a flameproof indicating 
unit, rotary switch and alarm bell. 

The flameproof indicating gear usually 
employed is the Davis F.I.U. indicator 
which houses six indicator circuits em- 
ploying intrinsically-safe a.c./d.c. relays 
and lamp indicators and two step-down 
transformers for the low-voltage protec- 
tion and indicating circuit. 

The Davis rotary switch used with this 
is another flameproof component which 
incorporates two time delayed switches, 
one to permit the compressor to establish 
normal oil pressure before the shut-down 
circuit comes into operation and the other 
to give protection against a power failure. 
A third switch enables the compressor to 
be shut down by hand when required. 
Warning is given by an alarm bell fed 
from the intrinsically-safe circuit. 

The Teddington protection panel fails 
safe in the event of fault or damage and 
this ensures that the compressor cannot 
run unprotected. If any damage occurs, 
or any fault develops in the sensing 
systems, the protection switches will 
immediately break circuit and the warning 
or shut-down circuit will operate to call 
attention to the fault. 

The contacts cannot weld and thus 
prevent the circuit being broken, since the 
current they carry is too small to generate 
any heat. If the contacts become dirty or 
tarnished and prevent the circuit being 
made, then it will be impossible for the 
compressor to run longer than 20 seconds 
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after the rotary switch has been turned on 
or, alternatively, the alarm will sound 
continuously. 

The thermal system of the temperature 
switches is exceptionally stable, but as an 
added precaution has been so designed 
that if any slight drift does take place, 
shut-down will occur earlier and will once 
again call attention to the fault. This 
makes the shut-down system completely 
foolproof as shut-down can never occur 
too late—the equipment will over protect 
rather than under protect. The complete 
equipment will also fail safe by shutting 
down the compressor automatically in 
the event of mains failure or earth fault 

For surface installations, the separate 
indicator unit is replaced by a series of 
latched fault indicators in the panel itself. 
These are interlocked so that only the 
fault which caused the compressor to 
stop is indicated. Built-in audible and 
visual alarms are also fitted when specified. 

The panels can be used either on line 
or low voltage. 

Circle 29 for further details. 


Calculator for the Paper Trade 
Tuis calculator, which is of the dial type 
with a movable cursor, is designed for 
conversion in one operation from the 
metric to the English system of weights 
and measures and vice versa. All con- 
versions and paper sizes are provided 
for in the scales, and no manual or 
mechanical calculations are required. 

In addition to the metric and English 
conversions, the Smith & McLaurin 
calculator can be used for cost conversions, 


multiplications and divisions and_per- 
centage calculations. 
The calculator is made of stout 


varnished board with a polished centre 
stud and cork tipped cursor. 
Circle 30 for further details. 














Circle 51 for further information 
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Electroma high speed check weigher. 


Universal Eput Meter Type 7360 
THE Beckman/Berkeley Universal Eput 
Meter Type 7360 is now available through 
the United Kingdom selling and servicing 
ents Winston Electronics, Limited. 

\pplications include counting, time 
interval measurement, events-per-unit- 
time measurement, pressure, flow 
measurement, timing relay, shutter action, 
tachometry, telemetering, events count- 
ing, ratio measurement, high and low 
frequency measurement, stability check- 
ing, secondary frequency standardisation, 
phase measurement, precise event timing, 
relay and switch timing, timing generator, 
ballistic, viscosity and elasticity measure- 
ment. 5 ' 

Input 

Impedance : 

Input Step 

Attenuators 
Input Trigger 
Controls: 


10 Man. Choice of direct 
or a.c. coupling. 
100:1, 10:1, and 1:1. 


Adjustable. Measure- 
ments possible in 
presence of noise signals. 
Output Clock A secondary standard 

Pulse from for calibration or a 

Time Base: master time base for 
tandem operation of 
several units. 
This operates Berkeley 
digital recorders, new 
inline readouts, or data 
converters to drive 
1.B.M. punches, electric 
> typewriters, teleprinters 

Unit and analogue strip chart 

_ (D.C.U.) : recorders 

The input channels are provided with 
step-attenvators in addition to trigger 
level controls. The use of trigger level 
instead of gain controls enables trigger 
levels to be adjusted to precise points on 
put signals for the accurate measure- 
ment of complex waveforms and provides 
discrimination against noise signals. 
Timing signals come from a highly stable 
crystal controlled oscillator followed by 
an exact diy ider chain. : 

All measurements are in direct digital 
display 

Circle 31 for further details. 


Binary-coded 
Output In- 
formation 
from each 
Decimal 
Counting 
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The Electroma High Speed Check 
Weigher 
THE weigher employs a combination of 
bridge and force balance techniques, by 
means of which the effects of vibration 
and temperature variations are cancelled 
out. Asa result, the high performance of 
120 weighs a minute at 0)-2°, accuracy are 
actually achieved in factory conditions. 

The tendency for displacement of the 
platform is detected by velocity and 
position transducers, and counteracted by 
an electromagnetic force ; hence no appreci- 
able movement in fact occurs, inertia 
effects are minimised, and,the weighing 
time extremely small. The output from 
the transducers, after amplification, is 
applied to the discriminator, which decides 
whether the object is correct. over or 
under weight. 

The handling equipment, comprises a 
marshalling system, a magazine, the 
loading mechanism, the reject system, and 
an off-loading conveyor. The movement 


of the loading mechanism is sinusoidal 
so that at the instant of pick-up and 
release, velocity is zero, thus reducing 


inertia eftects. 

Provision may be made for counting, 
indicating trend, and recording results. 
It is also possible to incorporate feedback 
systems whereby the weigher can control 
dispensing operations, or processes that 
effect ultimate weight. 

At present the weigher is_ finding 
application in the packaged food industry, 
but development with can handling is 
well advanced, and it will soon be possible 
to handle cans at approximately 180 per 
minute. It is also suitable for cigarettes, 
and any small manufactured article 

Circle 32 for further details. 


Process Timer 

A NEW series of economically priced 
electronic process timers known as series 
PCT.1 are available in six basic forms 
depending upon the required time range 
and can be connected together to provide 
multi-stage timing control for complete 
processes. 
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The six basic models are designed to 
provide time ranges of : 

(a) 0-1 to 1-5 seconds 

(b) 0-3 to 5 seconds. 

(c) 1 to 15 seconds. 

(d) 3 to 50 seconds. 

(e) 10 to 150 seconds. 

(f) 30 to 500 seconds. 
Each main time range is sub-divided into 
‘Long’ and “Short’’ ranges selected by 
a switch and a continuously variable 
control is provided for accurate setting 
of the required time interval. The units 
have a repeat accuracy of 1% on a 
stable supply and variations in supply 
voltage of —15% to + 10% will not cause 
more than 5°,, change in the set time 
interval. 

The process timers are housed in a 
substantial cast light alloy case which 


) 


is designed for wall or base-mounting 
Suitable sealing arrangements are 


provided on the detachable covers to 
prevent the ingress of dust and moisture. 
The timing controls are mounted on the 
front of the case, the time setting control 
being provided with a scale calibrated 
directly in seconds. The timers are 
designed for 200/250 volts or 110/115 
volts, 50/60 c/s single phase supplies 

All timers in the range are priced at 
£11 14s. Od. and are available ex-stock. 

Circle 33 for further details. 


Syncro-pointer 
THis form of instrument presentation 
incorporates a small ‘‘Syncro’’ pointer 


mounted on the axis of the main instru- 
ment pointer and geared in such a manner 
as to complete one revolution in the same 
rotational direction as the main pointer 
between each graduation line (or “‘block’’) 
on the instrument dial 

This enables the presentation of full 
scale reading on one radius on the dial. 

The radius of the Syncro-pointer is 
such that a considerable magnification 
of the scale length between the blocks on 
the dial is possible. In the case of a 
20.000 r.p.m. indicator this could amount 
to about eight times. 

In another arrangement, the Syncro- 
pointer could be geared up much more and 
be used purely as an indicator of increase 
or decrease of r.p.m. by the fact that it 
will rotate quickly in either direction 
immediately there is any change of r.p.m. 

Circle 34 for further details. 





Svncro-pointer 
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Miniature line cord switch 


Miniature Line Cord Switch 
A MINIATURE line cord switch has been 
designed for use with small desk fans, table 
lamps and lighting fittings. 

The features of this design are the clear 
indication of “off’’ and ‘‘on”’ and the 
snubber type cord grip. 

This switch has been designed to meet 
the demand from manufacturers of table 
lamp and lighting fittings who need ; 
small, attractive switch, available at a 
reasonable price, with the two features 
mentioned above. 

The Catalogue No. is $.952. The rating 
is 1 amp, 250 voltsa.c.; 0-25 amp, 250 volts 
d.c. The list price is 2/- each and small 
quantities are available for delivery from 
stock 

Circle 35 for further details. 


Stationary Hydrovane 
Air Compressors 
Two new stationary hydrovane air 
compressors have been added to the 
range manufactured by Alfred Bullows & 
Sons Limited. 

The first of these, the 200SR9501 has 
an output of 95 c.f.m. at 100 Ib/in? and 
is mounted on a 6 ft 2 ft horizontal air 
receiver. It is fitted as standard with a 
water-cooled oil cooler and the water flow 
is controlled thermostatically. The price 
of this unit is £475 plus 20%, An air- 
cooled oil cooler can be supplied at an 
extra cost of £30 plus 20%. 





Stationary hydrovane airy compressor. 
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The second unit is the 250SR12001 
which has an output of 120 c.f.m. at 
100 Ib/in? and which costs £525 plus 20%. 
This unit can be supplied with an air- 
cooled oil cooler at an extra cost of /40 
plus 20%. ; 
Delivery of both units is at present six 
months 
Circle 36 for further details. 


Three Digit Voltmeter 

THE three digit model D101 voltmeter 
covers the range of 0-01 V to 999 V d.c. 
with automatic ranging, polarity and 
decimal placement and with an accuracy 
of 0-1% on any of the three ranges which 
are 0-01 to 9-99, 10-0 to 99-9, and 100-0 
to 999-0 volts d.c. The average reading 
time is 0-7 seconds. 

The basic principles employed in the 
voltmeter can be used for measuring 
ratios, currents and for analogue-to- 
digital conversion. 

In operation, the input voltage is 
compared to the voltage from a Kelvin- 
Varley potentiometer and any difference 
actuates stepping switches until a balance 
is achieved, enabling the measured 
voltage to be presented digitally in the 
form of 3 in. high illuminated numerals in 
a Ijin. by 5gin. display area. The 
reference voltage is from a bank of 
mercury cells. Stability is achieved by the 
use of a transistorised amplifier and high 
grade choppers, the accuracy of the 
instrument being unaffected by mains 
variation. Printed circuitry has been 
extensively used to ensure reliability. 

The instrument has been adapted so 
that a printing device can be coupled to 
it, and a printer is at present under 
development. It is also possible to have a 
remote read-out so that the indicator unit 
can be located in any suitable position, if 
necessary at a distance from the volt- 
meter or other digital instrument. An 
a.c. to d.c. converter is also under develop- 
ment by Ferranti Limited, for use in 
conjunction with the three digit voltmeter. 

The instrument is contained in a bench 
style cabinet, measuring 17 in. by 13 in. by 
10$in. high. Weight is 50 1b approximately. 

Applications for the three digit volt- 
meter exist in the fields of automatic 
testing and monitoring, and wherever 
information can be presented in the form 
of a voltage. Examples of its use in 
production control are voltage measure- 
ment of batteries and for measuring 
thickness of materials by using voltages 
as parameters. 

Circle 37 for further details. 


Carrier Deviation Meter 

The TF 791D is the latest model in the 
Marconi Instruments series of direct- 
reading f.m. deviation meters. Suitable 
for both communication and _ broadcast 
systems, it has four deviation ranges of 
5, 25, 75 and 125 kc/s full-scale, and a 
modulation frequency range of 50 c/s to 
35 kc/s. The calibrated carrier frequency 
range extends from 4 to 1,024 Mc/s; 
freedom from microphony is ensured by 
the crystal lock facilities, which bring 
the internal f.m. noise down to —55 db 
relative to 5 kc/s deviation, allowing 
reliable measurement of f.m. hum and 
noise in transmitters for v.h.f. sound 
broadcasting and mobile close-channel 
working. To aid measurement of a sym- 
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Three digit voltmeter Type D101. 


metric modulation, positive or negative 
deviation is displayed at the turn of 
a switch without the need for returning. 

The local oscillator operates on_har- 
monics over six of its eight bands; this 
avoids the danger of frequency pulling 
at the higher frequencies and _ ensures 
positive locking at any harmonic fre- 
quency of crystals within the relatively 
small fundamental range 2 to 10 Mejs 
Crystals. up to a maximum of four, can 
be supplied to suit any specified carrier 
frequencies, and are selected in_ the 
instrument by aswitch. Where the crystal 
oscillator harmonic power is adequate 
the local oscillator can be switched out 
of circuit and the crystal oscillator coupled 
direct to the mixer stage. 

The instrument is basically an fm 
receiver using a counter-type discrimina- 
tor for high stability; its demodulated 
output energises a meter calibrated 
directly in deviation, and is also available 
externally at a separately buffered outlet 
for aural monitoring or measurement of 
very low deviation. 

The f.m. input is applied to a frequency 
changer comprising a_ tunable _ local 
oscillator and a crystal mixer. The result- 
ant if. signal is amplified and_ then 
converted to a square wave by a limiter 
ciycuit. From the square wave, unidirec- 
tional pulses are produced by rectification 
and _ differentiation. The pulses ar 
integrated to give an output whose 


amplitude is proportional to deviation 
and whose frequency is that of the original 
modulation. 

A high order of measurement accuracy 





Carrier deviation meter Type TF 719) 
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Oulpul magnetic amplifier. 


is ensured by the provision of a crystal- 
controlled deviation standard: when the 
instrument is switched to Set Deviation, 
the r.f. and first i.f. stages are disconnected 
from circuit and the remaining i.f. stages 
generate a crystal-controlled test signal 
of constant effective deviation against 
which the meter scale may be stan- 
dardised 
Circle 38 for further details. 


Output Magnetic Amplifiers 


TuE following range of completely encased 
output magnetic amplifiers is designed to 
provide control phase power for the whole 
range of 400 c/s two pb ise a.c. servo 
motors. The input signal to the amplifier 
may be provided from a valve or transistor 
pre-amplifier and for high temperature 
operation the range is satisfactory to at 
least + 125°C. 

There is also a more economical range 
of amplifiers satisfactory for the ambient 
temperature range —650°C to + 70°C. 


Electrical Characteristics 


Transistor Test Equipment 

THE Winston transistor curve tracer can 
be used to test individual transistor 
characteristics quickly. The transistor 
is plugged in and the various dials give 
the complete data and the characteristics 
are displayed as curves on a cathode ray 
tube. The instrument measures the 
characteristics of low power transistors. 
Complete data are obtained for both p-n-p 
and n-p-n transistor, because the charac- 
teristics for the grounded base or 
grounded emitter condition may be 
displayed. The voltage ranges provided 
are far greater than are required by the 
ratings of present-day transistors. 

The current ranges cover transistors 
in medium power output stages. 

The mean power dissipated in the 
transistor is, usually, only one quarter 
of the peak high power. Characteristic 
curves can, therefore, be obtained which 
would otherwise be impossible with d.c. 
plotting. 

Whenever required, permanent records 
of the curves may be made by using an 
oscilloscope camera over the cathode 
ray tube. 

Power 200, 220, 240, 250 V, 

Rating: 50/60 c/s, 750 watts con- 
sumption. 
+180V, +300 V, —300V, 

380 V, and —450 V, 4 
480V, +600 V, 680 V, 

-860 V, stabilised for 
variation of ‘10 per cent 
of mains voltages and 
generated within the in- 
strument. Five generators 
for the emitter current/ 
voltage,collector current/ 
voltage and base current 
requirements. 

Cathode Ray Has own e.h.t. heater 

Tube: supplie. and _ display 

amplifiers. Type S6G 
(flat face 6 in. dia., green 
trace, medium persis- 
tence). The face is 
shielded from unwanted 
illumination by a hood 
for easy location of the 


Power 
Supplies: 





RH.601 
Motor or Motor 
Generator Type Size 15 
| R.110-2 
R.800 


400 c/s 


Frequency 
115 V 


Primary Voltage 
Rated Load Impedance 
(unity power factor) (ohms) 
Power Output (watts max.) 
(intorated load)... oey 5 
Voltage ¢ Jutput (V max.) 
(mtorated load)... ate 115 
Primary Current (amps.) 
(at rated output) ... oar 130 
Quiescent Control Coil 
Current (each coil) 
Control Coil Resistance 
(each coil) (ohms.) 
Control Coil By-pass 
Capacitors (uF.) ee 0-1 


2640 


4mA 


3360 





RH.602 RH.603 RH.604 

Size 11 
R.119 
R.804 


Size 10 
RH.118 
R.807 


Size 18 Size 18 
R.111-2 | R.112-2 
R.801 R.806 


400 c/s 
115 V 


400 c/s 
115 V 


400 c/s 
115 V 


400 c/s 
115 V 


1320 775 250 3800 
10 18 | 2:7 3°5 
115 115 26 115 
‘250 | 400 0-15 0-12 


4mA 4mA 4mA 5 mA 


4900 5600 3000 3000 


0-1 0-1 | 0-1 0-1 








Circle 39 for further details. 
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graticule. Light-tight 
for oscilloscope camera. 
C.2.T. Full screen deflection 

Display : may be obtained from 
06 V d.c. At least one 
transistor electrode at a 
time is d.c. coupled to 
the display system, thus 
ensuring a correct zero 
level setting. 

1 Ke/s. 

10 per cent, for c.r.t 
display, 2 per cent, for 
d.c. measurements. 
Circle 40 for further details. 


Frequency : 
Accuracy: 


Honeywell Thermostat 


A NEW thermostat is being used to solve 
a ventilating problem for factories and 
other large areas which use unit heaters 
and forced air convectors for basic heating. 
An additional control takes over in hot 
weather to operate the fans when the 
heating plant is shut down 

A unit heater installation can now be 
controlled entirely from the thermostat, 
enabling the operator to run_ the 
equipment automatically as with a 
conventional thermostat, or continuously 
regardless of temperature factors. It also 
allows him to stop the fans completely 
when the space will be unoccupied for 
considerable periods. 

The new thermostat also provides a 
useful domestic service for loads up to 
four kilowatts. The heavy loading allows 
appliances to be installed which will heat 
the room much faster initially, without 
the added expense of installing a double 
pole switch; and means that control for 
the installation can be situated conven- 
iently in the room instead of near the 
mains switch and meter. 

The new features of the thermostat 
are based on a three position manual 
control with a locking device which 
prevents it being altered by unauthorised 
persons or children. The three positions 
are: automatic, which brings the con- 
ventional function of the thermostat into 
operation; on, which allows the fans of 
unit heaters to turn even when the 
thermostat is not calling for heat, and the 
off position which shuts the plant down 
completely. This new thermostat and 
a purely automatic thermostat also with 
a loading of 4 kW are available with or 
without a built-in thermometer. Both the 
thermostats are intended for use with low 
voltage or line equipment, such as radia- 
tors, unit heaters, immersion heaters, 


Honeywell thermostat. 
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cooling equipment, solenoid valves, con- 
tactors and starters. 
Circle 41 for further details. 


Mervyn-Harwell Square Wave 
Polarograph Mark Ill 
IN its new form, the Mervyn-Harwell 
square wave polarograph Mark III > is 
designed for ultimate convenience in use. 
The instrument is built into a console at 
which the operator sits. On his right is the 
built-in recorder on which the polaro- 
graphic peaks are indicated on a 10 in. 
wide chart. The main control panel 
comes easily to his left hand, the various 
controls being laid out in two groups 
Those on the left hand side are concerned 
with the long term adjustments which 
need not normally be touched and could 
in fact be covered if the instrument is to 
be used by an unskilled operator. 

Those on the right of the control panel 
are laid out in logical sequence and are 
concerned with the immediate operation 
of the instrument. In front of the 
operator is a subsidiary panel containing 
the pressure gauges associated with the 
nitrogen supply and a small oscilloscope 
which monitors the square wave torm. 
Also on this panel is a voltmeter from 
which the voltage on the cell can be 
immediately ascertained. The remaining 
portion of the centre compartment 
houses the thermostatically controlled 
constant temperature bath. This contains 
four cells of an improved design, together 
with a novel electrode system incorporat 
ing a special mercury pressurisation unit 
to facilitate, by remote control, the 
maintenance of uniform drop time 
throughout the potential scan range, and 
to simplifv drop time adjustment. Twin 
dropping mercury electrodes are provided 
to ensure that, in the event of an electrode 
blockage, the process of analysis is not 
interrupted. The cells are based on the 
Barker design in which the mercury 
drops fall into a reservoir beneath the 
cell. 3oth the area and the depth of 
the mercury pool anode are unchanged 
during tests, and the distance between 
the pool and the dropping mercury 
electrode is constant and _ reproducible. 
By removing from the electrolysis zone 
the drops of mercury or amalgam formed 
during electrolysis, a number of important 
advantages are derived. The surface 
of the mercury pool is not physically 
disturbed, neither is it chemically con- 
taminated by metallic or non-metallic 
constituents carried down by the mercury 
drop. Electrode disturbances are 


eliminated and the volume of the pool 
is unchanged. 


Furthermore, the anodic 





“‘Batch-counting”’ bread roll packer. 
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potential of the mercury pool is less 
susceptible to variations during polaro- 
graphic tests. 

Additional facilities have also been 
provided for carrying out anodic polaro- 
graphy. The available potential scan has 
been considerably extended and anodic 
potentials can now be directly recorded 
on the chart during polarographic analysis. 

The new polarograph represents a com- 
plete departure from traditional designs. 

It is entirely electronically operated and 
every device that the polarographer can 
require is or can be incorporated in the 
one unit. 

It is at least 200 times as sensitive as 
conventional instruments and it will 
effectively detect and measure trace 
elements in the presence of major con- 
stituents even at ratios of 20,000 to 1. 
Circle 42 for further details. 


New Electronic “Batch-Counting” 

Bread Roll Packer 
EFForts to maintain and, if possible, 
to increase the hygienic conditions under 
which food is handled during the manu- 
facturing and subsequent ‘‘packaging”’ 
processes are causing the plant and 
machinery manufacturers to look towards 
electronics which can be economically 
applied to the particular processes in 
which their machinery or plant plays a 
part. 

Electronic Machine Co. Ltd. have 
developed a machine which combines 
their standard batch-counter with a 
simple set of contra moving canvas belt 
conveyors. 

Bread rolls, which can be fed by hand 
or automatically on to the conveyor 
belts, are marshalled into the two outlet 
ports and pass between the photo-cell 
and light heads of a standard ‘B.C.2.”’ 
batch-counter. This action causes the 
light beam to be broken and thus a 
“count”’ is recorded, the roll then passes 
down one of the twin outlet chutes and 
into the waiting carton. The 3atch- 
counter’’ is so arranged that by setting 
of the particular dials each chute can be 
made to deliver into its carton any combi 
nation of rolls, from one dozen to one 
gross, alterations of numbers being 
changed by re-setting the dial. The 
required number of rolls having passed 
into the carton, the ‘‘Batch-counter’’ then 
automatically causes a diverting plate to 
swing across the chute and the rolls now 
fall into a second carton, thus allowing 
ample time for the first to be removed for 
closing and another one put in its place. 

The whole equipment is mounted 
on easy running castors and is stream- 
lined to eliminate as many dust traps as 
possible, whilst at the same time facilitat- 
ing cleaning. 

Although designed in the first place for 
the handling of bread rolls, the unit can 
be easily adapted and supplied for the 
handling of many other types of product 
which lend themselves to the same form 
of movement as bread rolls. 

Circle 43 for further details. 


Mercury Switch Contactors 
A 200 amp, 240 volt, 50 cycle, 3 pole and 
neutral mercury switch contactor, in- 
tended primarily for the control of electric 
heating, is now in production. 
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Mercury switch contactor. 


Coils are vacuum-impregnated and the 
use of silicone insulation renders the 
contactor immune from troubles due to 
temperature. The magnet system ensures 
quiet operation without shock. 

The bearings are of a special type which 
never need lubrication and the electrical 
and mechanical life exceeds 5,000,000 
operations. 

Circle 44 for further details. 


Teddington Warm Air Watcher 
THE Teddington warm air watcher is a 
control unit in which the fan and limit 
switches are combined. 

The unit is now available with alterna- 
tive stem lengths to suit different designs 
of heater casing. Operated by a rugged 
bi-metal helix, the switch operates 
independently of the normal _ burner 
controls. 

The fan switch prevents the discharge 
of cold air during the starting period 
and ensures that the residual heat of the 
exchanger is safely distributed after the 
burner has shut down. The independent 
safety switch shuts the burner down if, 
due to faulty operation, the heat 
exchanger causes air to be discharged 
at a dangerously high temperature. Both 
settings are adjustable. In the standard 
model the limit switch is latched out 
after operation to ensure that the cause 
of failure is recognised and rectified before 
any attempt is made to start the burner, 
and the fan switch is provided with an 
overriding device to enable the fan to be 
run independently of the burner when 
required for air circulation during summer 
weather. 

Circle 45 for further details. 


Single-phase A.C. Watt-Hour Meter 
Incorporating Two-rate Registers 
THE increased emphasis being placed by 
area boards on filling the off-peak periods 
of the load curve, by the introduction 
of tariffs to encourage consumers te 
increase consumption at these times to 4 
maximum, has led to the production by 
Ferranti Limited of a modern single-phase 
a.c. watt-hour meter incorporating two- 

rate registers. 
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Watt-hour meter. 


The meter is a development of the 
company’s FM meter and its design 
includes the use of roller dials, to meet the 
increasing demand for this type of counter, 
and the extension of light alloy techniques 
to its construction. 

\ changeover device is incorporated in 
the meter by means of which the required 
registering train is brought into gear with 
the meter spindle. This arrangement 
can be controlled either by an internal 
timing device or external time switch. 
In the latter case, a solenoid operates 
an armature which changes the gearing 
between the meter element and _ the 
differential 

The accuracy of the meter is unaffected 
whether it is registering on the normal or 
the low rate. Accuracy is within B.S.S. 
limits over a range of 60:1. 

Weight of the meter is approximately 
6 Ib 5 oz and overall dimensions are: 
height 9-15 in , width 5-75 in., projection 
5-25 in 

Circle 46 for further details 


Flameproof Electrical Timing 

and Control Equipment 
THE whole range of automatic, continu- 
ously cycling cam operated and hand 
set process timers, multiple contact and 
mercury _ relays, manufactured by 
Electrical Remote Control Co. Ltd., is 
now available in Buxton certified Groups 
Il and IIL flameproof enclosures. 

Special purpose control equipment, 
consisting of a number of timers or 
relays interconnected to meet the specific 
requirements of the individual customer 





Timer in flameproof enclosure. 
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are also available in flameproof enclosures. 
The flameproof enclosures can be supplied 
with a flameproof push-button, indicator 
lights, inspection windows, etc. 

Circle 47 for further details. 


P.V. System Test Set 

Tus tester is a portable item of test 
equipment for checking both pressure 
and vacuum systems at positive and 
negative pressures within the range of 
1 p.s.i. absolute to 115 p.s.i. absolute, 
i.e., negative pressures 0—30 in. Hg and 
positive pressures 0—100 p.s.i. 

A feature of the tester is that the 
gauges in the test may be checked without 
removal from the case, against a standard 
such as a manometer, gauge or other 
means of reference. The tester is connected 
to a standard reference and the pump 
operated to the required pressure. A 
comparison is then made between the 
reference and the test set gauge. 

The tester is rapid and easy to operate 
and is a compact and robust item of 
test equipment. It is described fully in 
catalogue No. 1858. 

The equipment contains a hand pump, 
which supplies positive and reduced 
pressures. The pump is self sealing by 
means of non-return valves contained 
in each pressure connection. The pressure 
line connects the positive pressure side 
of the pump to a gauge and two capped 
connections and is provided with an 
atmosphere vent valve. The negative 
pressure line connects the negative 
pressure side of the pump to a gauge 
and two capped connections, aud is 
provided with an atmosphere vent valve. 

Each gauge is fitted with a choke to 
prevent sudden surges of pressure to 
the test set instruments. 

The standard model is fitted with a 
pressure gauge 0—100 p.s.i. Two other 
ranges of gauges are available as required: 
0—25 p.s.i. and 0—50 p.s.i. Other types 
of gauges within a range of 0—100 p.s.i., 
or equivalent, can be supplied as required. 

The negative pressure gauge is ranged 
0—30 in. Hg and is standard for all test 
sets. 

Two control valves are mounted on the 
top front of the test set and are used 
for venting the positive and negative 
pressures to atmosphere. 

The pump is a piston operated type, 
complete with non-return valves designed 
to enable positive and negative pressures 
in the order of 1 p.s.i. absolute to 115 p.s.i. 
absolute to be obtained. The design 
is such that the negative pressure side 
is automatically sealed when operated 
on pressure and vice versa. It is recom- 
mended that the pump is operated in a 
smooth and regular motion to obtain 
the most satisfactory results. 

Four capped connections are mounted 
on the rear of the case; two 7 in. hose 
for the pressure line and two 7 in. hose 
for the reduced pressure line. 

The test set is mounted on a metal base 
with rubber feet and is contained in an 
attractively styled case complete with a 
leather carrying handle. 

Dimensions: 1Gin. deep x 7in 

wide x 44 in. high 

Weight: 8 lb (approximately) 

Finish: Grey stoved enamel 
Circle 48 for further details. 
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C.U.100 pumping unit. 


C.U. 100 Pumping Unit 

N.G.N. ELectTRIcCAL LIMITED have 
recently introduced the CU.100 pumping 
unit to their range of pumping equipment. 

This unit, designed originally for the 
Atomic Energy Research Establishment, 
is a general purpose, high vacuum 
pumping unit giving access, with a 
minimum of delay, when required, to 
the high vacuum chamber. The operation 
is by means of a single-lever control, 
working in a clockwise direction to obtain 
rough pump, fine pump, isolation and 
air admittance 

The diffusion pump has a pumping 
speed of 100 litres per second and can 
attain a pressure in excess of 5 10-*& mm 
of mercury, and can be backed by a 
rotary pump of 3, 6 or 12 cu. ft. per minute 

Electrical failure is safeguarded by 
means of a protective unit which operates 
solenoid and air admittance valves. Also 
a water relay is fitted to protect the 
diffusion pump if the water supply fails 
The unit will restart automatically 

Provision is made for fitting a liquid air 
trap and Pirani direct reading control 
if required 

Circle 49 for further details 


Clock Type Counter Box with Outer 
Drive Unit 

A NEW clock type counter box with 
outer drive unit, comprising worm, 
wheel, and_ (flexible shaft, has been 
specially designed as a revolution counter 
for use with tape recorders. It may also 
be used as a footage measuring device for 
use with film. 





Counter box with outer drive unit 
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Within the Mazac box is a 10-1 worm 
reduction linked with the input shaft, 
whose revolutions are recorded by two 
pointers of 10-1 ratio against a dial 
calibrated in units and tens up to one 
hundred. 

The outer drive is also a 10-1 pick-up 
off the initial power supply ; a combination 
which affords a reading up to 1,000 revs 
of the drive motor. It is reversible and 
zero setting. 

Dimensions: O.D. 1¥ in. 

Circle 50 for further details. 


Depth | in. 


Transistorised Electronic/Pneumatic 
Level Controller 
THE ‘‘Pneutronic’’ on/off level controller 
manufactured by Fielden Electronics 
Limited provides an output air pressure 
suitable for operating a standard pneu- 
matic diaphragm control valve. The 
instrument can be used for controlling 
the level of solids or liquids which may 
be at high temperatures, high pressures 
or under corrosive conditions. A robust 
electrode is the only item in the container 
and there are no floats, pivots, gears, dia- 
phragms, etc., to become clogged or worn. 
The equipment is fully transistorised 
and operates from a supply of 12 volts d.c. 
Circle 51 for further details. 





level controller with 


on|off 


associated electrode. 


Pneutronic 


Semi-balanced 
Solenoid Operated Valves 
THE Series 319 is a range of heavy duty 
solenoid operated globe pattern valves 
of the semi-balanced type designed 
specifically for the control of fluids, 
including gases in industrial processes. 

The standard range of valves is made 
in sizes from } in. to 4 in. bore, suitable 
for pressures ranging from vacuum to 
200 p.s.i.g. maximum. 

Special valves are also available for 
operation at higher working pressures up 
to 2,000 lb/in? or elevated temperatures, 
including superheated steam. 

All valves can be fitted with supple- 
mentary manual operation means and/or 
interlock switches. 

A pplication 

For the control of low, medium and high 
pressure hot or cold water, steam, most 
gases including compressed air and CQOg,, 
liquids and refrigerants, ete. 

For temperature control in conjunction 
with temperature measuring devices. 

For control of oil and gaseous fuels to 
boilers and heating plants, etc. 

For safety cut-out service. 

Circle 52 for further details. 
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New Aerosol Pack for Molybdenised 
Lubricants 


KocoL Limitep have introduced a new 
product, Anti-Scuffing Spray, in an 
aerosol pack. This pack is the result of a 
large demand for a quick, handy, efficient 
method of applying molybdenum disul 
phide lubricant films to metal surfaces 
in many industries. 

The spray contains a basis of molyb- 
denum disulphide of particle size best 
for surface treatments, and _ bonding 
resin to effect retention of a film, plus 
a propellant. The vapour is non-toxic, 
non-corrosive and not harmful or offensive 
to human beings. The spray is used for 
the production of a hard bonded lubricat- 
ing film of molybdenum disulphide on 
metal or plastic surfaces. 

Circle 53 for further details. 


Tensile Stress Gauge 


A DutcH company has manufactured an 
apparatus for measuring tensile stress by 
means of tensile strain gauges. The 
apparatus is operated by _ transistors 
fed by a small built-in nickel-cadmium 
6 volt storage battery which can be 
charged by the electric light mains via 
a built-in rectifier. As the voltages and 
currents are exceedingly low, the appara- 
tus is absolutely explosion-proof and 
suitable for measuring tensile stresses and 
tensions in coal mines and other spaces 
exposed to explosion hazards. 

The meter comprises a very small 
oscillator which feeds an a.c. of 1,000 
cycles per second to the Wheatstone 
bridge consisting of tensile strain gauges, 
an amolifier with a demodulator, and 
an indicator. The tensile stress of the 
tensile strain gauges and the resultant 
diagonal voltages are not measured direct 
but compared to a second voltage. This 
compensating voltage is taken from a 
built-in, manually operated slide wire 
which also forms part of a bridge circuit. 
The slide wire is provided with a calibrated 
graduation. 

The measuring range is calibrated from 
0—-2,000 micro-tensile stress and can be 
extended to a maximum total range of 
30,000 micro-tensile stresses. Even one 
micro-tensile stress can be detected as a 
result of the high sensitivity. The 
accuracy of the apparatus is -—1%, i.e., 


about 5 micro-tensile stresses. The 
apparatus is housed in a small metal 
cabinet with handle and cover. The 


dimensions are 25 x 22 14 cm (9°8 
8:7 x 5-5 in.) The total weight is 5-6kg 
(12 Ib). 

Circle 54 for further details. 


Lightweight Transformers 

By taking advantage of recent develop- 
ments in resin casting, the G.E.C. has 
developed a range of lightweight high 
voltage transformers and chokes, suitable 
for use in airborne electronic equipment. 
The saving in size and weight of a 23 kV 
pulse transformer for operation at 70°C 
can be seen by comparison with a con- 
ventional oil-filled version (right) of 
equivalent performance. In this case a 
weight reduction of better than 4 to 1 
has been achieved. 

Circle 55 for further details. 
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E.R.I.C. electronic multimeter. 


E.R.1.C. Electronic Multimeter 
VOLTAGE, current, resistance and other 
measurements which would normally 
be possible only with electrometer or 
vibrating capacitor circuits are made 
possible by a symmetrical three-terminal 
circuit using conventional valves in the 


E.R.I.C. electronic multimeter The 
circuit presents an input impedance of 
either 10'9 or zero as required. The 


output impedance of the circuit is vir- 
tually zero and feeds an amplifier and 
meter with the facility for connecting 
an external recorder. 

The circuit design is such that a good 
degree of stability is achieved and when 
a voltage is applied in the ‘‘memory” 
position (a polystyrene capacitor is 
switched across the input circuit) the 
instrument retains the reading for at 
least twelve hours, after disconnecting the 
source, with less than 1° drift. 

Small voltage variations can be made 
with full-scale discrimination, regardless of 
absolute value, using an external capacitor 
with guard-ring. The capacitor is con- 
nected in series with the source and is 
first charged to the source voltage by 
short-circuiting the input to the instru- 
ment. When the short-circuit is removed, 
the voltage across the instrument is 
initially zero and records only variations 
of the source voltage. By using a constant 
voltage source, the hysteresis losses of 
capacitors can be measured similarly. 

The basic ranges of the instrument are: 
0-05 V to2 kV, 0-5 x 10-7 to2 x 10°%A, 
1 to 2 10 o. A range of adaptors 
extends the range to 35kV, 0-5 x 10-'A, 
10'3 9. Other accessories include v.h-f. 
probe, analogue integration adaptor, 
coulomb-meter adaptor, pH meter attach- 
ment. The price is £239. 

Circle 56 for further details. 


Type LF Relay 
THE Londex type LF relay is now 
available in plug-in form. The relay in 
this form provides a unit which can be 
changed with the minimum of disturbance 
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Lightweight transformer. 
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Tvpe LF relay. 


and makes maintenance easy, particularly 
on assembly line control circuits where 
it is often used. 

An 18-way plug and socket is used 
which allows for a wide variety of contacts 
to be accommodated. Maximum is eight 
normally open or eight normally closed 
or any combination, alternatively five 
change-over contacts can be fitted. The 
rating of these is 4 amp at 250 V a.c. 
Operating voltage for the coil can be 
from 2 to 600 V a.c. or up to 180 V d.c., 
power required is from 4 to 12 VA depend- 
ing on the number of contacts. 

A retaining clip is fitted to the socket 
holding the relay firmly in_ position. 
Overall dimensions are 23 in. 3$ in. 

42 in. 

This new relay should appeal to those 
responsible for the design and installation 
of control panels and other electrical 
systems in a variety of industries. 

Circle 57 for further details. 


HED Resistance Welding 
Current Meter 


THE HED welding current meter is 
designed to measure short pulses of 


heavy current, as encountered in resis- 
tance welding machines. 

There is no upper limit to the value 
of current that can be measured, but 
standard instruments have a minimum 
of 500 amperes and a maximum of 100,000 
amperes over six scales. The minimum 
pulse time is 10 milliseconds, but pulses 
down to 2 milliseconds can be measured 
if several welds are repeated. 

The instrument can be used with 
welding machines employing synchro- 
nous, non-synchronous and energy storage 
controls. Where phase shift heat control 
1s Incorporated, a correct factor must be 
used to obtain accurate quantitative 








HED resistance welding current meter. 
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evaluation of r.m.s. current, but a reading 
can be taken directly for checks of 
consistency. 

A standard split and hinged current 
transformer is normally supplied which 
will clamp over any bar up to 4¢ in. 
diameter. Fixed ring type transformers 
can also be supplied for building into 
individual welding machines and any 
number can be switched to a meter. 

Circle 58 for further details. 


The Negactor 
THE Negactor can be used to eliminate 
induction motor slip and increase the 
torque; with a.c./d.c. motors it can give 
a large increase in speed as load is 
increased. 

The Negactor principle is used in the 
Able transductor units, giving control over 
load voltage which is independent of 
load current. 

Circle 59 for further details. 


Platinax Il 
JoHNson, MaTTHEY & Company LIMITED 
announce that they are now producing 
Platinax II, a cobalt-platinum magnetic 
alloy. 

After heat treatment by a special J.M.C. 
process, Platinax II has a remanence of 
about 6,400 gauss, a coercive force of 
4,800 oersteds and a BH(max) of 9-2 
10° gauss-oersteds being obtainable. In 
the heat treated state the allov is magneti- 
cally isotropic, exhibiting similar magnetic 
properties in all planes. 

The use of Platinax II offers an advan- 
tage in that the alloy is comparetively 
workable before heat treatment and can 
be machined, rolled and drawn, without 
difficulty, and so lends itself to the 
manufacture of magnets of complicated 
shape or extremely small size. 

Circle 60 for further details. 


Sparkless Switches 
\ NEw range of resilient sparkless switches 
is now being produced, specially designed 
for circumstances where pollution from 
the atmosphere, fire and explosion risks 
are present. 

The switches, which employ no springs 
of any kind, consist of a mercury tube 
mounted on an insulated carrier, held on a 
spindle bonded in rubber to an anchor 
ring. To this ring a plate is fitted which 
determines the function of the switch to 
provide either a latching effect (when 
used as lighting switches or other applica- 
tions, where a positive ‘‘on’’ position is 
required) or non-latching when used to 
replace a push-button control for remote 
operation. 

On the latching type, a locking pin 
engages with a groove to maintain the 
switch in a closed position. The applica- 
tion of pressure to the knob immediately 
causes the switch to return to the “off’’ 
or “open’’ position. The locking pin 
provides the earth contact to the system 
to comply with the requirements of the 
electricity authorities. 

These switches can be supplied in 
dust-proof enclosure, heavy duty boxes 
with shields and engraved plates, and 
standard assemblies are available for 
one to four gang units and can be fitted 
with any combination of one to four sub- 
assemblies. 
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The mercury switches are suitable for 
8 amp starting current and | amp running 
current on 440 V supplies, and when used 
on 250 V supplies are rated at a maximum 
of 15 amp. 

The switch units only, in any of the 
combinations stated, are also available 
as separate items for customers to embody 
in their own equipment 

Circle 61 for further details. 


Sparkless switch. 





ERRATA 


The Air Trainer’s Link flight simulator 
which was discussed in /nstrument Practice, 
December, 1958, page 1308, is an example 
of the use of d.c. computation and not, as 
was stated, an example of the use of a.c 
techniques. 

Mr. R. B. Nicholes is at White Electrical 
Instrument Co. Ltd. (See Jnstrument 
Practice, February, page 221.) 


EYE-FUNDUS CAMERA 


“‘Eye-fundus”’ cameras, used for taking 
photographs of the retina of the human 
eye, have many applications but in 
general suffer the disadvantage of being 
too bulky to move about easily. According 
to a Japanese report, Dr. Tatsuji Noyori, 
lecturer on eye diseases at Juntendo 
University in Tokyo, has succeeded in 
designing a portable eye-fundus camera 
which is claimed to be as efficient as the 
conventional large models now in use. 


327 





Circle 52 for further information 


Hollerith plus Powers-Samas plus 


equals J C ‘ T 


On 30th January, International Computers and Tabulators Limited (I-C-T 
for short) became Britain’s largest manufacturer and distributor of data- 
processing machinery. 

In this Company, Hollerith has been strengthened by its association 
with Powers-Samas — and Powers-Samas similarly strengthened by its 
association with Hollerith. These two Companies established the punched 
card industry in the United Kingdom and have remained in the forefront of 
world development in the data-processing field. 

What advantages can I-C-T fairly claim? Among others: 

The ability to make available a wider range of punched card and 
computing equipment. 

A pooling of the wide variety of experience — 50 years for Hollerith, 
43 years for Powers-Samas — in mechanising statistical and accounting 
procedures and in contributing to scientific management at home and 
overseas. 

The more effective deployment of research and development resources. 

On the formation of I-C-T, The British Tabulating Machine Company 
Limited and Powers-Samas Accounting Machines Limited pay tribute to 
the very large number of users of their equipment in Government, Local 
Authority, Industry and Commerce, at home and overseas, with whose 
support the Goodwill of both Companies has been firmly established. I-C-T 
is proud to take over this Goodwill, and assures both present and prospective 
users that it will be as strenuously guarded as in the past and strengthened 
in the future. 





INTERNATIONAL 
COMPUTERS AND 
TABULATORS LTD 


REGD. OFFICE: 17 PARK LANE, LONDON, W.I (HYDE PARK 8155) 


All the resources of Hollerith and Powers-Samas 
OFFICES THROUGHOUT THE UNITED KINGDOM AND OVERSEAS 


ee 
_ 
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The Institution of Plant Engineers 
Wirth effect from 16th January, Incor- 
porated Plant Engineers has changed its 
name to The Institution of Plant Engi- 
neers 

Since the Institution is a company 
limited by guarantee, any change in title 
needs the sanction of the Board of Trade 
and where the desired name includes both 
the words ‘Institution’ and ‘‘Engineers’’, 
such sanction is by no means automatically 
given. Furthermore, the Board’s require- 
ments are particularly stringent when a 
body holds (as the Institution does) a 
licence to dispense with the word 
“Limited”’. 

Essentially, the Board needs to be satis- 
fied that the grant of the title will not 
damage the status and standards of the 
engineering profession as a whole or those 
of the established professional Institu- 
tions 

That permission has been granted is, 
in these circumstances, a_ gratifying 
recognition of the work of the Institution. 


Solartron Group Productivity Services 


AN expansion from 20 to over 1,000 
personnel in seven years, a_ turnover 
increase from £18,000 to over {2,000,000 
per annum, and the conception, develop- 
ment and manufacture of a wide range of 
outstanding electronic and _ electro- 
mechanical products have led to the 
natural requirement of this new depart- 
ment. It forms a specialised training and 
advisory service composed of organisation 
and methods engineers to ensure that the 
fullest use is made of all the resources of 
the Solartron Group by all who need them 
when they need them. 

The continually expanding progress of 
the Solartron Electronic Group has been 
largely due to the adoption of a policy of 
logically formed self-governing groups with 
immediate communication, when desired, 
with the Group board. Every subsidiary 
company has a Group director on its 
board 

Only a year or two ago, each person 
knew in general what the other was doing, 
and how assistance could be given or 
received. Now, in one year alone, Solar- 
tron have engaged more personnel, from 
cleaners to semor executives, than the 
total employed three years ago. Thus, 
company organisation and inter-company 
communication become problems requiring 
a focal point for discussion and co- 
ordination Furthermore, the subsequent 
developments require ever - increasing 
knowledge of management and administra- 
tive processes in existing members of the 
team 
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An Organisation and Methods Depart- 
ment was started some years ago. It 
is now included in the new department 
because its contribution to the overall 
success of Solartron has led logically to 
this wider concept. 

The new department also renders 
general assistance as required. It has its 
“commando = force’’ which will help 
administratively to set up any new 
sections or departments and generally to 
get new activities started. It has to plan 
for the future by forecasting the organisa- 
tions and people required in 2, 5, and 10 
years’ time, together with the factory 
space, equipment and other facilities 
necessary to meeting the needs of an 
ever-growing enterprise. 

Their activities include co-ordination 
of production services such as planning 
and work study and, perhaps most 
fundamental of all, measures of pro- 
ductivity so that the whole group of 
companies can be continually supplied 
with facts that will enable them to see how 
they compare with each other and with the 
best comparable enterprises in the worl. 


Beckman Instruments Ltd. 

New Scottish Factory 
EXCELLENT progress is being made at 
Glenrothes by Beckman _ Instruments 
Limited, whose new factory is tooling up 
for production of Heljpots. The Glen- 
rothes factory is one of the most modern 
in the country and has been designed to 
provide ideal conditions for the manu- 
facture of precision instruments for the 
industrial control _ field. Mr. J. R 
MacNally, who is in charge of the develop- 
ment, has returned from a seven-week 
tour of the Continent and has indicated 
that prospects for the British products are 
sound. The Glenrothes factory will 
manufacture from British materials and 
with British labour a range of instruments 
and controls, on the basis of American 
experience, for use in Great Britain and 
throughout the world, with the exception 
of the U.S.A. During his tour Mr. 
MacNally visited Switzerland, Germany, 
Italy, France, Denmark, Norway, Sweden, 
Holland, Finland and Belgium. 

These markets will all be supplied and 
serviced from Glenrothes. Other markets 
are being developed in South Africa, 
Australia and New Zealand while in- 
quiries have been received from Japan and 
India for atomic research instruments. 

This tour will be followed by a visit to 
California for discussions regarding the 
expansion of the range of products to be 
produced at Glenrothes. Two new pro- 
ducts now being produced in the Scottish 
factory are a precision turns counting dial 
and a portable oxygen analyser. It is also 
likely that production will begin soon on a 
four layer diode invented by Dr. Shockley, 
winner of the Nobel Prize and prominent 
in the development of the transistor. 
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The present labour force is still small, 
but is being built up steadily as workers 
are trained in the high precision methods 
necessary for this work. This new plant 
is part of the overall Scottish development 
of scientific instrumentation production 
which has added a valuable group of new 
firms to the Scottish industrial sphere 


Elliott-Automation Subsidiary 
ELLIOTT-AUTOMATION LIMITED announces 
that Elliott Nucleonics Limited is to 
assume responsibility for the whole of the 
activities in the nuclear field of Elliott 
Brothers (London) Limited, Lewisham. 

Mr. G. C. Fairbanks, joint general 
manager of Elliott-Automation Limited, 
and a director of Elliott Brothers (London) 
Limited, Lewisham, and Mr. M Vv. 
Needham, have been appointed directors 
of the company 

Elliott Nucleonics’ interests initially will 
be those developed by Elliott Brothers 
(London) Limited, which centre around 
the control and instrumentation of nuclear 
reactors and power stations, and the 
associated chemical plants, and the uses 
of radioactive isotopes in industrial pro- 
cesses. 

The products of the company will 
include the complete range of Elliott 
nuclear health instruments, of which the 
beta gamma ground contamination mont- 
toring recorder has been supplicd in 
quantity to Harwell, and the recorders 
and data processing equipment for burst 
fuel element detection and reactor tem- 
perature monitoring, which are used in the 
nuclear power stations. 

It is intended that Elliott Nucleonics 
shall carry out the extensive instrumenta- 
tion and control work being done by the 
group for the four nuclear power stations 
currently being built for the C.E.G.B. and 
the design and manufacture of the control 
rod mechanisms for the advanced gas- 
cooled reactor to be built at Windscale. 


Changes of Address 
CHLORIDE AND ELECTRICAL STORAGE Co. 
Ltp. The news and information service 
of the Chloride Electrical Storage Co. Ltd., 
and all the companies within this group, 
is now being conducted from Whitfield 
House, 6-10 Whitfield Street, London, 
W.1. Telephone: MUSeum 1971 


City AND GUILDS OF LONDON INSTITUTE 
The new address is 76 Portland Place, 
London, W.1 Telephone: LANgham 
3050. 


SuNvic ConTROLS Ltp. The commercial, 
export, and publicity departments and 
London and Home County Area office 
are now at Crown House, Aldwych, 
London, W.C.2. Telephone: TEMple Bar 
8040 
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Gate Machinery Co. Ltd. 
ELGAR MACHINE Toot Co. Ltb. announce 
that they have formed Gate Machinery 
Co. Ltd. for the purpose of handling used 
machine tools. This new company com- 
menced operation on the Ist January 
under the direction of Mr. J. P. Hatfield, 
who until recently was manager of the 
Machine Tool Division of Newman 
Industries Ltd. 


The Yard and the Pound (Avoirdupois) 
for Science and Technology 
“Tue directors of the following standards 
laboratories: Applied Physics Division, 
National Research Council, Ottawa, Can- 
ada; Dominion Physical Laboratory, 
Lower Hutt, New Zealand; National 
Bureau of Standards, Washington, United 
States; National Physical Laboratory, 
Teddington, United Kingdom; National 
Physical Research Laboratory, Pretoria, 
South Africa; and National Standards 
Laboratory, Sydney, Australia, have dis- 
cussed the existing differences between the 
values assigned to the yard and to the 
pound in different countries. To secure 
identical values for each of these units in 
precise measurements for science and 
technology, it has been agreed to adopt 
an international yard and an international 

pound having the following definitions: 

the international yard equals 0-9144 

metre ; 

the international pound 

0°453,592,37 kilogramme. 

It has also been agreed that, unless 
otherwise required, all non-metric cali- 
brations carried out by the above labora- 
tories for science and technology on and 
after Ist July, 1959, will be made in terms 
of the international units as defined above 
or their multiples or submultiples.”’ 

The above announcement is being made 
concurrently by all the laboratories listed 
above. 

The new international units conform 
with the recommendations of the Board 
of Trade Departmental Committee on 
Weights and Measures Legislation (the 
‘‘Hodgson Committee’) but the Board of 
Trade point out that the units will have 
no statutory force in the United Kingdom 
and may not be used for trade purposes in 
this country. The yard and pound units 
to be used in trade are the imperial 
units laid down in the Weights and 
Measures Act, 1878. 

The values of the yard currently in use 
in the British Commonwealth and the 
United States of America are as follows 
when expressed in terms of the metre: 

1 imperial standard yard 

0-914,397,2 metre. 
0-9144 metre. 
present used by the 
National Physical Laboratory for 
science and technology, based on 
the 1922 value of the imperial stan- 
dard yard 0-914,398,41 metre 
1 United States yard 
0-914,401,83 metre. 

As the imperial standard yard is about 
5 parts per million (0-0002 in.) less than 
the United States yard (which is defined 
in terms of the metre) and is shortening 
at the rate of over one millionth of an 
inch per annum, the consequent dis- 
crepancies in measurements of length are 


equals 


1 Canadian yard 
1 yard as at 
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important in modern precision engineer- 
ing. To give two examples, it is necessary 
to know the lengths of the highest grade 
block gauges accurately to one part per 
million, and the permissible error on 
accurate yard scales is 0-:0001 in. Though 
the N.P.L., by using the metre and wave- 
lengths of light and by adopting the 1922 
value of the imperial standard yard in 
relation to the metre, has been able to 
stabilise its basis of reference for length 
measurements in terms of the yard and its 
common submultiples for science and 
technology, unification of the yard 
standard for these purposes in the British 
Commonwealth and the United States 
can no longer be delayed. 

With regard to the pound, the values 
currently in use when expressed in terms 
of the kilogramme are: 

1 imperial standard pound 

0 -453,592,338 kilogramme. 

1 Canadian pound 

0 -453,592,43 kilogramme. 
1 United States pound = 

0-453,592,4277 kilogramme. 
There is evidence that the imperial 
standard pound has diminished by about 
7 parts in 10 millions since 1846. It is 
about 2 parts in 10 millions (0-0014 
grain) smaller than the United States and 
Canadian pounds, which are defined in 
terms of the very closely safeguarded 
international prototype  kilogramme. 
Though the discrepancy between the 
pounds is not at present causing any 
technical difficulty, the coexistence of 
independently defined pounds is unsatis- 

factory in science and technology. 

The agreed international values of the 
yard and the pound fall between the exist- 
ing United States and British units, and 
the international yard, which is the same 
as the Canadian yard, accords exactly 
with the relationship 1 in. = 25-4 milli- 
metres, which is already extensively used 
in this country and abroad for approximate 
conversions. The adoption of the inter- 
national values of the yard and the pound 
will be of particular benefit to all those 
concerned with accurate measurements 
of length and mass for scientific and 
technological purposes in the _ British 
Commonwealth and the United States. 


Thermocouples Halt Traffic in South 
London 

Two of the biggest thermocouple 

assemblies ever made recently began a 

difficult journey from South London to 

Melbourne, where they are to be installed 

in a new petroleum refinery. 

Thermocouples are usually about 2 ft 
long, but these assemblies, measuring 45 ft, 
were too large for the holds of the first 
ship that was to carry them. Assembled 
in South London, they were loaded on toa 
Queen Mary type trailer normally used for 
transporting aircraft fuselages, and driven 
to the London docks. Traffic was delayed 
in the narrow streets. 

The thermocouples were supplied by 
Honeywell Controls Ltd. to specifications 
laid down by the Standard Vacuum Oil 
Company Limited. Each contains 12 sets 
of wires of different lengths, so that 
temperature measurements are made at 
12 different points along the length of the 
assembly. The wires are protected in a 
4 in. thick stainless steel tube, which is 
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45 ft. long thermocouple. 


pressure-tested to 1,700 p.s.i. Each of 
these two thermocouple assemblies is to 
be inserted in the top of a catalytic 
reforming column, operating under high 
pressure. By making large composite 
thermocouples instead of installing stan- 
dard thermocouples at appropriate points 
in the side wall of the vessel, only two 
instead of twelve pressure-tight welds are 
necessary. This means less physical 
strain on the vessel, and should give the 
reformer a longer working life. 


Smiths-Sperry Instrument Plans 
SMITHS AIRCRAFT INSTRUMENTS and Kel- 
vin and Hughes, both members of the 
S. Smith and Sons (England) group, are to 
collaborate with Sperry Gyroscope Com- 
pany (Brentford Division) to develop 
aircraft control and instrument systems. 

No financial link-up is involved in the 
agreement between the parties, nor does 
the collaboration go beyond specific 
civil and military aircraft instrument 
systems at this stage. 

Among the first major projects which 
will be developed as a result of the new 
arrangement will be a flight control and 
instrumentation system for the new de 
Havilland DH-121 jet airliner. 

This system may incorporate automatic 
blind landing equipment, which British 
European Airways has already indicated 
that it would like to have on all its new 
airljners. 

It is understood that an instrument and 
control system for use in the new TSR-2 
Canberra-replacement aircraft may also 
be developed. No contracts for such a 
system have yet been placed, but the 
Smiths-Kelvin Hughes-Sperry team may 
submit designs. 

Flight instrument and control systems 
for other civil and military aircraft are 
also likely to result from the new arrange- 
ment, but as yet there is no plan to extend 
the scheme to include work in guided 
weapons and marine projects. 


Simmonds Representatives Visit 
Norway 

Mr. P. PEHRSON, executive director, 
export sales, of Simmonds Aerocessories 
Limited, and Firth Cleveland _Instru- 
ments Limited, members of the Firth 
Cleveland Group, visited Norway 
January. He was accompanied by Mr. R. 
Goodburn, export sales manager for Sut- 
form Hand Tools. 
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Ultrasonics Aids Fountain Pen 

Production 

An ultrasonic cleaning plant has recently 

been installed by the Parker Pen Company 

in the press shop of their Newhaven 

factory, where noses and clips for pencils, 

and clips, clutches, caps and guards for 

fountain pens are produced. 

The manufacturing operations for these 
parts are many and varied and in almost 
all cases involve the use of expensive press 
tools or diamond engraving machines. 
Owing to the nature of the work, each part 
may need to be treated by several 
machines in succession. 

The tools and diamonds used for 
engraving are very susceptible to damage 
by the presence of dirt, which may con- 
tain hard abrasives, and elaborate pre- 
cautions are essential to minimise this by 
exhaustive cleaning of each part before it 
is put in a machine. 

Previously, this cleaning was done by 
hand, a process that was not entirely 
satisfactory, absorbing as it did quite a 
proportion of the labour costs. For 
instance one particular component part, 
1 “Lustraloy’’ cap for one of the Parker 
pens, undergoes 20 processes from its entry 
into the press shop as a blank to its exit 
as a fully-machined cap, and no fewer 
than four of these operations are thorough 
cleansings 

To improve efficiency and to deal with 
the fact that component parts for pens 
were becoming more numerous, ultrasonic 
leaning equipment was _ installed to 
increase the output of the shop and lower 
the costs. Besides saving in labour and 
space, the ultrasonic equipment now 
enables as many parts to be cleaned in 
me day as was previously possible in a 
week. 

Owing to the effectiveness and uniform 
nature of the ultrasonic cleaning, the 
possibility of any tool or diamond damage 
due to dirt has also been greatly reduced 
There is in addition a complete lack of 
“aftermarking’’ which occurs with hand 
cleaning. The drying, which is all part of 
the overall ultrasonic cleaning process, 
also saves an operation previously effected 
by a centrifuge. 

The installation consists of a Kerry- 
Mullard ultrasonic cleaner Type UHDI1, 
driven by a Mullard ultrasonic generator 
Type L278. 

The speed of the ultrasonic cleaner can 
be gauged from the fact that it handles 
about 150 caps or 2,000 pencil noses at 
each filling and the whole cycle—including 
drying—takes about two minutes. The 
metals of the parts treated are rolled 
gold, ‘‘Lustraloy’’, stainless steel and 
nickel silver. 

The actual cleaning takes place in 
perchlorethylene which is heat controlled 
and ultrasonically agitated by crystal 
transducers fed from electronic generators. 
In a separate compartment in the equip- 
ment perchlorethylene vapour at a 
temperature of approximately 120°C heats 
the components so that they flash dry as 
they are brought through cold coils. This 
section also continuously distills the 
solvent in the circuit to ensure it is kept 
clear of soluble contamination. Particle 
contamination in the ultrasonic tank is 
dealt with by a pumping and filtration 
system which forms part of the equipment, 
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thus bv efficient filtration and distillation 
the liquid is maintained at a high degree 
of cleanliness, which is essential if effective 
ultrasonic cleaning is to be achieved. 

In addition to the above applications 
for their range of fountain pens and 
propelling pencils, the Parker Pen Com- 
pany now have a second Kerry-Mullard 
ultrasonic cleaning installation under- 
going initial tests in connection with the 
manufacture of ballpoint components. 


Emidec Computer for ICI Plastics 
Division 

IMPERIAL CHEMICAL INDUSTRIES LTD. has 

placed an order with E.M.I. Electronics 

Ltd. for what when completed will be one 

of the most advanced integrated data pro- 

cessing systems in the country. 

The system will employ an FMIDEC 
1100 electronic computer which will be 
installed at Welwyn Garden City to handle 
a wide variety of clerical work for the 
company’s Plastics Division. 

The EMIDEC 1100 was selected after 
careful evaluation because it was con- 
sidered the most suitable to handle the 
complicated stock control, distribution 
procedure and product costing associated 
with the fast-expanding Plastics Division. 
All these data prccessing operations are 
inter-related in varying degrees, and the 
Plastics Division therefore plan to utilise 
the computer in iis most advanced con- 
cepticn—as the nerve-centre of the 
organisation rather than as an isolated 
unit handling a specific task. 

Some idea of the complexity of the 
clerical work involved can be gathered 
from the fact that the division vwarries 
some 33,000 stores items, ranging in price 
from pence to pounds. In addition to the 
maintenance of stock records and the 
automatic production of reports and 
statistics, which provide.the means of 
controlling stores items, the computer will 
also pass forward for product costing 
priced data relating to issues and suppliers’ 
invoices. 

The computer will carry out detailed 
product costing by the daily collection of 
job code numbers. Weekly wages analyses 
will list job codes to which the wages are 
to be allocated, and the computer will also 
prepare remittance sheets and covering 
lists for all the division’s suppliers. 

The computer is scheduled to _ be 
delivered to Welwyn Garden City in 
March, 1960. 


BICC Cables in the Argosy A.W.650 
A CONTRACT has been received by BICC 
from Armstrong Whitworth Aircraft for 
the cable requirements in the new Argosy 
A.W.650 freightercoach aircraft. 

The first Argosies have been wired with 
BICC Nyvin and Tersil cable, standard 
types produced and developed by BICC 
during the past two years. 

The outstanding features of these cables 
are their resistance to abrasion, fuels and 
solvents, general reliability and durability 
coupled with the fact that they are easily 
handled. Tersil cable can withstand a 
1,100°C flame for 5 minutes without 
breakdown, making it suitable for essen- 
tial circuits. Nyvin, capable of operation 
at continuous temperatures up to 90°C, is 
light and small and suitable for general 
service. 
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New Firm: R. F. Fraser-Smith 
A NEW firm, R. F. Fraser-Smith, 69 
King’s Cross Road, London, W.C.1, has 
been set up, principally for the manu- 
facture and supply of industrial radio- 
graphic equipment and accessories. 


A.E.I. Chairman Visits Latin America 
On 25th January, Lord Chandos, chair- 
man of A.E.I., left on a visit to Latin 
America where he will meet Government 
and business leaders in Brazil, Venezuela, 
Mexico, Argentina and Chile. 

In Buenos Aires, Lord Chandos will sce 
work on the /30m. power station being 
built there by the British Thomscn- 
Houston / International Combustion 
Limited Partnership. Metropolitan-Vickers 
are also supplying equipment for the seven 
sub-stations related to this contract. 

In Brazil he will visit the Metropolitan- 
Vickers traction motor repair factory at 
Belo Horizonte. 


Plessey Propose U.S.A. Tours for Top 
Apprentices 

THREE to six-month prize tours of America 
for outstanding apvrentices of The Plessey 
Company Limited are envisaged in the 
near future, it has been announced by 
Mr. A. E. Underwood, the company’s 
resident director at Swindon. The prize 
tours would include visits to some of the 
American companies associated with the 
Plessey Group. 

Mr. Underwood added that the company 
was also considering launching a com- 
mercial apprenticeship scheme which 
might include girls as well as boys. 

Mr. Underwood was speaking at a prize- 
giving ceremony for apprentices trained 
in the company’s school at Swindon at 
which awards were presented to the thirty 
prize-winners by the Mayor of Swindon, 
Alderman F. J. King. 


BICC Gloucester Branch 
BRITISH INSULATED CALLENDER’S CABLES 
LIMITED announce that their Gloucester 
branch has acquired an additional tele- 
phone exchange line, Gloucester 21377. 
This is additional to the present number 
which is Gloucester 21376. 


“Ease” in London 
THE Beckman/Berkeley EASE, Type 1100, 
computer, with digital output input trans- 
lation, was flown to Britain early in 
February and exhibited privately by the 
Beckman / Berkeley agents in Great 
Britain, Winston Electronics Ltd. 


Solartron Supports Indian Science 

Congress Exhibition 
Mr. HuGuH D. Brinyon, instrument sales 
director of the Solartron’§ Electronic 
Group Ltd., recently flew out to New 
Delhi to attend the Indian Science 
Congress and to be present at the stand of 
the Solartron Electronic Group at the 
exhibition held in association with the 
congress. 

Solartron is also in the course of the 
formation of a company in India together 
with Indian interests. 

Mr. Ambika Prasad, who for some vears 
has handled the Far Eastern export side 
of Solartron’s work, is, together with Mr. 
Galen Balfe, now at the Solartron office 
at 17 Queensway, New Delhi. 
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Artist's impression of new Cambridge Instruments Research Laboratory. 


New Instrument Laboratory 
for Cambridge Instrument Co. Ltd. 


CONSTRUCTION has commenced of the new 
Research Laboratory for the Cambridge 
Instrument Company. Overlooking the 
River Cam and Jesus Green, and within 
ten minutes’ walk of the centre of Cam- 
bridge, the 20,000 sq. ft. building will 
provide an imposing frontage for the 
Cambridge factorv. 

The top floor with roof lighting will form 
an ideal design and drawing office, and the 
three floors below are being fitted with the 
latest equipment for instrument work 
involving physics, chemistry, electronics 
and precision mechanical engineering. 
The new building heralds a considerable 
expansion in research, development and 
design for which staff are currently being 
recruited. 

The architects are Messrs. Edward I. 
Mills & Partners, designers of the British 
Industries Pavilion at the Brussels 
Universal and International Exhibition, 
1958, and Messrs. J. Jarvis & Co. the 
main contractors. The new laboratory 
is scheduled for completion in June next. 


International Convention 
on Transistors 


THE Radio and Telecommunication Sec- 
tion of The Institution of Electrical 
Engineers have found it necessary to hold 
their International Convention on Transis- 
tors and associated semiconductor devices 
a few days earlier than previously an- 
nounced. 

The new dates are 21st-27th May, 1959, 
The alteration has become necessary 
through changes in the availability of some 
of the accommodation at Earl's Court, 
where the Convention is to be held 

Associated with the Convention will be 
an International Technical Exhibition 
covering the manufacturing, application, 
research, development and other aspects 
of transistors and associated semi- 
conductor devices. This Exhibition, 
which will remain open during the period 
of the Convention, will also be held at 
Earl’s Court. 

Those interested in attending the Con- 
vention should apply to the Secretary, 
The Institution of Electrical Engineers, 
Savoy Place, London, W.C.2 (TEMple 
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Bar 7676). Enquiries about exhibition 
space should be made to Industrial and 
Trade Fairs Ltd., Drury House, Russell 
Street, London, W.C.2 (TEMple Bar 3422) 
who are arranging the exhibition on 
behalf of The Institution. 


L.L.U. Translations Bulletin 

THE Department of Scientific and In- 
dustrial Research’s Lending Library Unit 
is introducing a new publication under the 
title ‘‘The L.L.U. Translations Bulletin’. 
It aims to provide British scientists and 
engineers, who are anxious to have details 
of current U.S.S.R. research, with up-to- 
date information on the availability of 
Russian translations. It will be published 
monthly. 

The ulletin contains lists of books, 
journals and other scientific papers which 
are now available or which are _ being 
translated and will become available in 
the near future. One section deals with 
cover-to-cover translations, a scheme for 
providing a complete Russian technical 
journal in the English language, and 
another gives details of the work being 
carried out by the National Science 
Foundation in the United States, with 
whom the L.L.U. collaborates in this 
translation scheme. Many translations 
from America are held in London on 
microfilm and photo copies may be 
borrowed. 

The Bulletin also contains articles on 
new scientific developments in Russia. 
These can be followed up in detail with 
the aid of L L.U.’s comprehensive collec- 
tion of Russian scientific literature. 

It is contemplated that in the future 
the Bulletin will cover other language 
translations. 


Cambridge Instrument Showroom 
FoR many years Cambridge Instrument 
Company Ltd. have had the problem of 
displaying modern industrial and scientific 
apparatus in a Georgian setting. 

Their showroom at 13 Grosvenor Place, 
London, S.W.1, has now been completely 
redesigned and redecorated in modern 
style. Tasteful new furniture has been 
installed, and, most important of all, 
the instruments shown are the _ latest 
models, mounted on well-designed, easily 
accessible fixtures and showcases. 
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co-operation of The General Electric 
Company Ltd. Maple & Co. Ltd. supplied 
part of the furniture, and H. Ben‘ eld Ltd. 


carried out the decoration. 

Visitors, particularly from overseas terri- 
tories, will be welcome, and will be able to 
discuss their instrument problems with 
experienced members of the stafi 


Painton & Co. Ltd. and Bourns 
Laboratories Inc., Agreement 
Painton & Co. Ltp. have recently cop- 
cluded an agreement with Bourns Labora- 
tories Inc., of Riverside, California, U.S.A, 
whereby they have the exclusive | -uropean 
and Australian manufacturing and distri- 
bution rights for the well-known range of 

“Trimpot”’ potentiometers. 


Leading Scientist to Open Corrosion 
Exhibition 

PROTECTING hundreds of millions of 
pounds’ worth of Armed Forces’ equipment 
against corrosion damage is a major task 
of Ministry of Supply scientists. It is 
appropriate, therefore, that the VIP 
who will open Britain’s 1959 Corrosion 
Exhibition on Monday, 27th April, is the 
chief scientist of the Ministry of Supply, 
Sir Owen Wansbrough-Jones, K.B.E., 
C.B., Pa.D., FRE. 

Sir Owen, who runs one of the biggest 
scientific organisations in the country, was 
trained as a physical chemist at Cambridge 
under Sir Eric Rideal and at Berlin under 
Fritz Haber. Soon after the war started 
he was in the Army, working on chemical 
warfare, but the scope of his work widened 
to embrace a variety of scientific and 
technical matters which he tackled as a 
general staff officer. He became scientific 
adviser to the Army Council in 1946. In 
1950 he transferred to the Ministry of 
Supply as director general of scientific 
research in respect of Army requirements 
and two years later was promoted to 
chief scientist. 

Among his many outside interests, Sir 
Owen is treasurer of the Faraday Society, a 
body which has done much for the study of 
corrosion, and, at the other end of the 
scale, he is concerned with practically the 
only field of metallurgy in which corrosion 
is no problem the noble metals; he is a 
member of the Court of Assistants of the 
Goldsmiths’ Company. 

Over 70 firms are showing at the Corro- 
sion Exhibition which will be open for 
four days, 27th-30th April, at the Royal 
Horticultural Society’s New Hall West- 
minster. Tickets are available from the 
organisers, “Corrosion Technology 
Leonard Hill House, Eden Street, London 
N.W.1. 


Mullard Educational Filmstrips 


A NEW SERIES of filmstrips dealing with 
the history and basic principles of impor 
tant scientific developments has beet 
announced by the Mullard Educational 
Service. 
These filmstrips are aimed primarily at 
secondary modern pupils, but will also be 
useful for grounding grammar school 
arts pupils in some science subjects. 
The first strip, entitled ‘‘The History ot 
Radio’’, is available now and brief details 
are given below. The next, on “The 
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History of Television’’, will be released 
shortly 

The introduction of the secondary 
modern series brings the number of film- 
strips available from the Mullard Educa- 
tional Service to over 30. These include a 
series covering the general principles of 
electronics at grammar school level, and a 
series for technical college students taking 
the Ordinary National Certificate in 
electrical engineering. 

“The History of Radio’ (35 frames, colour) 

“The History of Radio’’ reviews the 
progress made in telecommunications 
from the days of the first primitive tele- 
graph and telephone systems. It outlines 
the discovery of electro-magnetic waves, 
illustrates Marconi’s experimental work, 
including the historic transatlantic wire- 
less transmission, and ends by describing 
modern radio communication techniques 
and showing examples of present-day 
broadcasting equipment. Wherever it is 
necessary to the development of the story, 
fundamental principles of electricity and 
magnetism are simply and _ concisely 
explained. 

A comprehensive set of teaching notes 
is supplied with the strip, which is avail- 
able from the distributors: Unicorn Head 
Visual Aids Ltd., 42 Westminster Palace 
Gardens London, S.W.1. price 20s. 0d. 
a copy. 


“Electrified Production” 
“ELECTRIFIED PRODUCTION’”’ is the title 
of a new quarterly illustrated four-page 
newsletter prepared by the Electrical 
Development Association, and intended 
for distribution by the Electricity Boards 
to selected industrial consumers in their 
areas. 

The first issue is prefaced by a message 
from Lord Chandos, immec:ate past-presi- 
dent of EDA, in which he says: 

“There is no single industrial concern, 
whether large or small, which has all 
the ‘know-how’ of electrification, and 
there is no other publication in this 
country devoted solely to industrial 
electrification. This modest newsletter 
does not aspire to fill the gap completely 
but, within its bounds, it hopes at least 
to suggest new, electrical, solutions to 
production problems; to indicate the 
sources of further information. Above 
all it hopes, by putting forward ideas, 
to stimulate other ideas and to earn 
the right to be read even by those 
whose spare time is small.”’ 

The newsletter also contains several 
brief notes on specific applications of 
electricity to industry, and an account of 
the electrification of a Stoke-on-Trent 
pottery. The author, one of the firm’s 
directors, says that before electrification 
they were using coal-fired bottle kilns, but 
electrical methods have undoubtedly been 
the key to their post-war development and 
have enabled them to compete with 
mcreasing success in export markets, not 
only in price but in product quality. 
Furthermore, they have vastly extended 
the useful life of their factory buildings, 
parts of which are over 200 years old. 

Copies of Electrified Production can be 
obtained either from Electricity Boards, 
or direct from EDA, 2 Savoy Hill, 
London, W.C.2. 
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Avo—Taylor Electrical 


Avo, makers of electrical, electronic and 
nucleonic instruments, has taken over the 
instrument manufacturing company, 
Taylor Electrical Instruments, of Slough, 
by a purchase of the entire share capital 
of the latter undertaking. 


Lord Brabazon to Open Electrical Show 


Lorp BRABAZON OF TARA will open the 
Electrical Engineers (A.S.E.E.) Exhibition 
at Earl’s Court on 17th March. 

Lord Brabazon is president of The Royal 
Institution of Great Britain; he is also 
actively connected with a number of 
industries, particularly the aircraft and 
electrical industries. Lord Brabazon is 
also chairman of the Air Registration 
Board, chairman of Associated Commercial 
Vehicles Ltd., a director of Electrical and 
Musical Industries Ltd., of Kodak Ltd., 
and David Brown & Sons. He is president 
of the Radio Industries’ Council. He has 
been both Minister of Transport and 
Minister of Aircraft Production. A 
pioneer in aviation, he holds No. 1 certifi- 
cate granted by the Royal Aero Club for 
pilots and won the Daily Mail £1,000 
prize for flying a circular mile on an all- 
English made machine in 1909. During the 
first World War he served with the R.F.C., 
and was responsible for aerial photo- 
graphy and its development. He served 
as a member of the original Civil Aviation 
Committee and also of Lord Weir’s 
Advisory Committee. He is a past-presi- 
dent of the Royal Aeronautical Society, 
and Royal Aero Club. 

Amongst equipment of every type worth 
a total of more than £2,000,000 wi.ich will 
be on show at the 1959 Exhibition will be 
many items connected with aircraft and 
photography. Special warning systems 
for aircraft to guard against wings icing 
up will be included in the display. The 
show will occupy more than 450,000 sq. ft. 
and more than 430 firms will take part in 
presenting the most up-to-date products of 
Britain’s electrical industry. 

Since 1959 is the Golden Jubilee year of 
the Illuminating Engineering Society, 
there will be special features devoted to 
illumination. A unique lighting feature 
on the ground floor with 4,000 changing 
lights will demonstrate automatic control 
and the use of colour. On the first floor a 
feature in two parts will present the most 
modern ideas of a new town’s shop window 
lighting as well as a special demonstration 
of light, colour, sound and animation. 
The latter will run along the lines of the 
popular Son et Luminére which was 
successfully introduced at Greenwich Park 
but will incorporate more advanced 
automatic control and it will be the first 
time that anything on such a large scale 
has been attempted indoors. 

One of the latest diesel electric engines 
weighing more than 40 tons will be dis- 
played in the forecourt of Earl’s Court. 

An interesting and unusual exhibit will 
be a new optic which is due for installation 
in the Eddystone lighthouse during 1959. 
This equipment has been constructed to 
the order of Trinity House, by whose 
courtesy it will be shown, and it will 
replace the optic and rotary mechanism 
which was built and installed by the same 
firm in 1882 for Sir James Douglass’ 
famous lighthouse. The old optic, 12 ft 
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high by 7 ft diameter, is illuminated by 
a petroleum vapour burner and transmits 
a double-flash of about 600,000 candle- 
power every 30 seconds. The new optic, 
only 3 ft by 3 ft, employs an electric lamp 
and lens array to transmit a double-flash 
of equal power every 10 seconds. The 
beam range in good visibility is about 17 
miles but the loom will be visible beyond 
the horizon. 

Industrial and domestic equipment will 
be on show and there will be a total of 
more than 40,000 individual items of 
equipment. 

Education within the industry will again 
be featured and Government Departments, 
the Services and Trade Organisations as 
well as individual firms will combine in 
one section to show facilities for training 
offered to newcomers into the industry. 
For overseas visitors there will be every 
facility; interpreters, guides and secre- 
tarial services. 

The exhibition remains open from 17th- 
21st March. 


Texas Lower the Price of Progress 


TEXAS INSTRUMENTS LIMITED, of Bedford, 
recently announced the third substantial 
price reduction within twelve months. 

The prices of almost all Texas transistors 
and rectifiers have been reduced, some by 
as much as 35%, thus bringing the well- 
known advantages of silicon semicon- 
ductors within the reach of a larger range 
of electronic equipment designers. It 
also helps to reduce the cost of aircraft 
equipment, control gear, guided weapons, 
power supply units and other equipment 
where their use is essential and already 
established. . 

These reductions are made possible by 
improved manufacturing techniques and 
increased production. 

This progressive policy leads to ever- 
increased demand and therefore still lower 
prices, and has already resulted in the 
production area at Bedford being doubled 
within the past year. It is planned to 
double this again during the next six 
months, and it is confidently expected 
that further price reductions will be 
announced in the months and years to 
come. 


New Method of Book Production 


IF the book you want is out of print, a 
one-copy edition can now be printed 
specially to order by a new method of 
book production. 

The Publishers’ Association bas now 
approved forms of agreement to be con- 
cluded with publishers to cover books that 
are still in copyright, but, of course, there 
are many thousands of books which are 
out of copyright. Old and 1are books 
which are out of copyright can also be 
reproduced by this method. Microfilms 
now become not just a convenient way 
of storing information but an_ inter- 
mediate between the printed original and 
the printed copy. This is made possible 
by the technique of xerography (electro- 
static printing) which can enlarge from 
microfilm on to ordinary plain paper. 

Pioneering this new method are Uni- 
versity Microfilms Ltd., of 67 New Bond 
Street. Where a book is still in copyright, 
they will first get the publishers’ consent, 
then will microfilm each page which is to 
be reprinted. The film is processed and 
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then put on to a Copyflo automatic 
xerographic machine. As the Copyflo 
produces 20 feet of prints a minute, the 
actual printing operation for a 200-page 
book takes only five minutes. This 
xerographic printing is done by the Rank 
XeroX Copy Service at 33-41 Mortimer 
Street, London, W.1. 

When “perfect”? bound and covered, a 
250-page book costs about /5 15s. 0d 
(including microfilming) and further copies 
cost about £4 15s. Od. each. 

About 14,000 new titles a year are 
published in Britain alone and it is there- 
fore inevitable that many valuable books 
on all kinds of topics go out of print. 
Where the further demand is only for a 
small number of copies it is completely 
uneconomic to produce them by conven- 
tional methods. This new method, 
therefore, is complementary to conven- 
tional printing, and enables publisher and 
author to satisfy the customer who wants 
an out-of-print book. 

Probably about 10,000 titles go out of 
print every year. 

Libraries, universities, industry and the 
individual reader will now be able to fill 
gaps on their shelves and also to replace 
deteriorating books with xerocopies. In 
addition, xerocopies can now be made of 
valuable books, so that the original need 
never be handled and copies are available 
for lending, sending overseas, etc. By 
this method, too, new libraries will be 
able to establish themselves by obtaining 
copies of important out-of-print books. 

This system is not suitable for repro- 
ducing half-tones, but texts, diagrams, 
graphs, charts and line drawings repro- 
duce well. 


A.E.|. “Security of Employment” 
A.E.1 , Larne, Northern Ireland, announce 
that following the notices which appeared 
in the English Press recently, it is stated 
that it has always been intended that the 
A.E.I. Security of Employment Scheme 
should apply to the employees of the 
Turbine Factory at Larne, Northern 
Ireland. The scheme will be introduced 
as soon as local arrangements have been 
concluded. 

Each company within A.E.I. is intro- 
ducing the scheme and announcing details 
to their employees independently, timing 
being dependent in every case on local 
arrangements. 


New Service by the Atomic Energy 
Authority 

An Information Centre has been opened 
at the London office of the United 
Kingdom Atomic Energy Authority. Its 
purpose is to provide a convenient centre 
in London where members of the public, 
commercial firms and other organisations 
may consult published unclassified 
material (i.e., with no security restrictions) 
and seek advice on sources of information 
on United Kingdom atomic’ energy 
matters. A collection of U.K.A.E.A. Un- 
classified Reports is available for reference. 
Indexes and abstracts of atomic energy 
literature are filed and publications about 
the work of the United Kingdom Atomic 
Energy Authority are available. 

The Centre forms part of the Public 
Relations Branch of the Authority. The 
facilities which it offers are complementary 
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to the already well-established informa- 
tion services provided by the Authority 
at Harwell, Risley and, to a _ limited 
extent, Aldermaston, for dealing with 
scientific and technical enquiries. 

Enquiries from the Press will continue 
to be dealt with by the Authority’s Press 
Office at the same address. 

Next to the Centre is a photographic 
library which holds a collection of some 
8,000 photographs covering many aspects 
of atomic energy. Prints may he pur- 
chased out of stock or ordered to suit 
particular requirements. The library also 
holds stocks of slides in both colour and 
black and white which are available on 
loan. 

The information centre and _photo- 
graphic library are open from Mondays to 
Fridays inclusive between 9-30 a.m. and 
5 p.m. The address is:— 

United Kingdom 
Atomic Energy Authority, 
11 Charles II Street, 
London, S.W.1. 
and the telephone numbers are :— 
Information Centre Photographic Library 
Whitehall 6262 Whitehall] 6262 
Extensions Extensions 
174 and 176 368 and 369 


Q. & Q. Show Assemblages to Science 
Masters 


QUICKFIT AND Quartz Ltp., makers of 
interchangeable laboratory glassware, of 
Stone (Staffs), were among those exhi- 
biting equipment at University College, 
London, recently, in connection with the 
Science Masters’ Association annual meet- 
ing. 

Q. & Q. showed sets of assemblages of 
particular interest to schools, training 
colleges and universities. These ranged 
from semi-micro to macro scale units, 
designed to show the ease with which 
complete units may be gradually built 
up from basic sets of parts. 


New Braking Research Instrument 
Carried on Monte Carlo Rally 
Tus year Ferodo scientists used ciné 
camera techniques for recording instru- 
ment readings similar to those used in 
aircraft test beds and experimental 

rockets. 

Stowed away in the boot of a B.M.C. 
works team Austin A.105 (a Glasgow 
starter driven by Bill Sheppard) was a 
small box measuring 9 in. x 6 in. X 
16 in. and weighing 26 lb, which contained 
electro-mechanical measuring devices, a 
clock, an automatic ciné camera and a 
lighting system. 

By means of thermocouples fitted in the 
linings of all four brakes, a record was 
made of brake temperatures, the number 
of brake applications and the accumulated 
duration of brake application along the 
entire route. Every three minutes the 
lighting was switched on and the 8mm 
ciné camera shot one frame of its 25 ft 
film to record the reading on the com- 
pactly arranged bank of dials. Without 
any outside attention the apparatus 
functioned for the entire duration of the 
rally, with the camera re-winding itself 
when necessary. 

When the film was run through after- 
wards, a comparison of the clock times 
with the navigator’s log gave a general 
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picture of braking performance at each 
stage of the rally and under its varying 
conditions. 

The apparatus was designed aiid built 
by Ferodo research technicians and is 
being developed for field testing both on 
Ferodo test vehicles and on those of out- 
side concerns. 


Beckman Process Control Instruments 


A SERIES of of demonstrations were given 
recently during which A. Gallenkamp & 
Co. Ltd. showed some of the instruments 
of the industrial process type manu- 
factured by Beckman Instruments Inc. 

Of chief interest was the industrial gas 
chromatograph for monitoring four com- 
ponents in up to 10 streams on plant. 
In the demonstration commercial propane 
was analysed, using a double column and 
hydrogen as the carrier gas. 

Also on show were an_ electrolytic 
hygrometer for monitoring stream 
humidity up to 1,000 p.p.m., a dissolved 
oxygen analyser with a sensitivity of 25 
parts per thousand million for boiler 
water feed, a portable paramagnetic 
oxygen analyser and a laboratory gas 
chromatograph. 

Following these London demonstra- 
tions, the instruments were taken to a 
number of industrial firms for actual 
plant trials. The applications for which 
they were being tried included such 
streams as wind tunnel air, oil refinery 
gas flows, and coolant gases for nuclear 
reactors. 


Ferranti 3} in. Standby Artificial 
Horizon for Vickers Vanguard 
VICKERS ARMSTRONGS (AIRCRAFT) LtD. 
have placed a production order with the 
Aircraft Equipment Department of 
Ferranti Ltd. for twenty of the company’s 
34 in. standby artificial horizons for use 

on the Vickers Vanguard. 

The instrument will be identical to that 
which already has universal applications, 
not only in military aircraft, but also in 
modern civil aircraft such as the Arm- 
strong Whitworth Argosy, Boeing 707-436 
and Comet IV’s. It meets British Air 
Registration Board requirements and is 
claimed to be the most accurate 3 in. 
artificial horizon yet produced. 


Fifth International Instrument Show 


Pkopucts from over 50 factories from 10 
countries will be shown at the 5th Inter- 
national Instrument Show, sponsored by 
B. & K. Laboratories Limited. The 
exhibition will be held at the International 
Instrumentation Centre, 4 Tilney Street, 
Park Lane, from 6th to 10th April. It will 
be open each day from 10 a.m. to 7 p.m. 
except on Monday (opening 11-30 a.m) 
and Wednesday (closing 9 p.m.). 
Several new instruments and com- 
ponents will be shown, particularly from 
overseas. Emphasis will be on new high- 
speed analogue and digital instrumenta- 
tion, new components such as the Varicap 
and Halltron, developments in eh. 
power measurement and frequency analy- 


sis, new measuring microphones a? 
ultra-precision magnetic tape data Ie 
corders. 


Applications for tickets should be made 
to the organisers, either at 4 Tilney 
Street (GRO 4567) or 57 Union Street, 
London, S.E.1 (HOP 4567) 
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Griffin and George 

(Research and Development) Ltd. 

A neEW company, Griffin & George 
(Researcli and Development) Ltd., has 
been formed by the Griffin & George 
Group to conduct research into, and to 
undertake the development of, new and 
improved scientific instruments and 
apparatus for laboratory use and process 
control 

The research director is Dr. A. J. P. 
Martin, ’.R.S., well known for his work 
on partition chromatography, acknow- 
ledged by the award in 1952 of the Nobel 
Prize for chemistry (jointly with Dr. R. 
Synge). 

New laboratories to house the research 
and development staff will be designed 
and equipped. A major part of the 
company’s effort will be directed towards 
a review of modern analytical techniques 
and the development of the instruments 
and apparatus for applying them in the 
laboratory and on the plant. 

At the same time, in view of its import- 
ance in educating the scientists of the 
future, work will be conducted on 
modernising and extending the Group’s 
range of apparatus for use in the science 
laboratories of schools, technical colleges 
and universities. 


Teleprinter Service 

THE Birmingham, Glasgow and 
chester offices of The English Electric 
Co. Ltd. have been connected to the 
national Telex service. The office numbers 
are as follows:— 

Birmingham Branch office 

Glasgow Branch office 

Manchester Branch office 


Man- 


No. 33177 
No. 77423 
No. 66428 


James Gordon & Ca. Ltd. 


As already announced, the Power Plant 
Division of Elliott Bros. (London) Ltd. 
moved early in 1958 to the offices of 
James Gordon & Co. Ltd., Dalston 
Gardens, Stanmore. From the Ist January, 
1959, this division has now been amalga- 
mated with James Gordon & Co. Ltd. so 
that Gordon can in future offer schemes 
for complete instrumentation and control 
(ither pneumatic or electronic), for 
nuclear and thermal power stations, 
process steam plants, heating, ventilating 
and air conditioning plants, etc. 

Mr. R. Hussey, who for several years 
was manager of the Power Plant Division, 
has taken up the position of sales director 
of James Gordon & Co. Ltd. 


Teddington Trade-in Service for 
Burner Controls 

TeppINGTON INDUSTRIAL EQUIPMENT 
Ltp., makers of the Spediflam II series, 
announce a new service exchange scheme 
for Burner Controls. As from this date, 
any obsolete Teddington burner watchers, 
stack switches, viewing heads or room 
thermostats of any other make irrespective 
of age or condition will be accepted in 
exchange for current Teddington equiva- 
lents at the special trade-in prices. 

This new scheme, which makes a 
generous allowance for old controls, 
came into effect on Ist January and 
arrangements have been made to provide 
off-the-shelf delivery of all current 
models in the Spediflam II range. 
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Solartron to Manufacture Consolidated 
Pick-ups 
THE agreement signed in 1957 between 
the Consolidated Electrodynamic Cor- 
poration, Pasadena, California, U.S.A., 
and the Solartron Electronic Group Ltd., 
Thames Ditton, Surrey, England, to 
manufacture and sell ‘“Datatape’’ mag- 
netic type recorders for data processing 
has been extended to include a unique 
range of pressure pick-ups primarily 
developed for the aircraft industry. The 
construction of these pressure pick-ups 
gives extreme accuracy and are tempera- 
ture compensated from — 350°F to +650°F. 
They are designed for the precise 
measurement of pressure where size is an 
important factor and pressure changes are 
too rapid for observation and measure- 
ment bv conventional devices, and where 
temperature would cause interference. 


BTR Industries Ltd. Acquires 
Microcell Ltd. 
THe Board of BTR _ Industries Ltd. 
announces that an agreement has been 
reached in principle whereby the company 


acquires the whole of the capital of 
Microcell Ltd. and of the associated 
companies, Glass Yarns and Deeside 


Fabrics Ltd. and Artrite Resins Ltd. 
Mr. Henry Kremer, chairman and manag- 
ing director of Microcell Ltd., will con- 
tinue in that capacity and will join the 
Board of BTR Industries Ltd. 

Microcell Ltd., whose main factories are 
at Camberley and Blackwater, Surrey, 
in addition to being engaged on important 
Government work, operate three main 
manufacturing divisions, namely Aircraft 
Engineering, Plastics and Electronics, all 
of which the Board of BTR Industries 
Ltd. consider fit into the general develop- 
ment pattern of the BTR Group and 
afford scope for profitable’ growth in the 
future in both the home and overseas 
markets. 


English Electric Valve Co.’s 
Exhibition 

THE English Electric Valve Co. will hold 
a private exhibition at Kensington Palace 
Hotel from 17th to 21st March inclusive. 
The display will include a complete range 
of design technique in valves for radar, 
communication, transmitting, broadcast- 
ing and instrumentation. 


New Plessey Company for Magnet 

Production 
THE Plessey Company Limited announce 
that an agreement for the interchange of 
technicalinformation concerning the manu- 
facture of cast permanent magnets of high 
energy, for use in the electronic and 
electrical industries, has been concluded 
with the Arnold Engineering Company, of 
Illinois. 

Plessey has for many years been con- 
cerned with the development and produc- 
tion of magnetic materials and the new 
agreement wil] ensure that adequate 
technical progress is maintained in the 
future. 

These magnets, which will be marketed 
under the registered trade mark of 
“‘Magloy’’, have a variety of applications 
especially in radar equipment, loud- 
speakers, electrical meters, magnetos, and 
electric motors and generators. 
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The magnets will be manufactured by 
Preformations Limited, a company formed 
by Plessey for the development and pro- 
duction of permanent magnets in this 
country. 

Directors of Preformations Limited are 
A. G. Clark (chairman), A. E. Underwood, 
and Robert M. Arnold (U.S.A.). 

The company is located with other 
Plessey Group plants on the new Cheney 
Manor factory estate at Swindon, Wilts., 
where the build-up of the highly specialised 
plant needed for magnet production has 
now reached an advanced stage. 


Metrology and Research Exhibition 
An exhibition of Zeiss precision measuring 
instruments was presented recently. Two 
experts from the Zeiss headquarters at 
Oberkochen were present throughout the 
exhibition. 

The exhibits included the Zeiss universal 
measuring microscope, optical dividing 
heads and surface finish microscopes. 


New Associate Company 
SAUNDERS-ROE LIMITED have become 
increasingly interested in certain special- 
ised fields of nuclear engineering and 
during the last twelve months close 
contact has been maintained with Nuclear 
Enterprises (G.B.) Limited, of Edinburgh. 

As a result of this association, the two 
companies announce the formation of a 


new jointly owned company, Saro- 
Nuclear Enterprises Limited, with its 
head office at 53 Parliament Street, 


London, S.W.1. 

The activities of this company will 
cover the fields of applied irradiation and 
the application of isotopes to industrial 
processes. 


Official Opening of BICC 
Cardiff Branch 
THE inauguration of BICC’s’ new 
premises at Cardiff was initiated by Mr. 
W. A. Gallon, B.Sc., M.I.E.E., M.Inst.F., 
chairman of the South Wales Electricity 
Board. 

The branch will carry a comprehen- 
sive range of BICC products. These 
include rubber, M.I., and thermoplastic 
cables and accessories, Bicalex, paper 
covered and overhead wires and strips, 
joint boxes, tapes and compounds and 
mining type couplers. Enquiries on all 
facets of BICC work can be channelled 
through their Cardiff Office where they 
are geared to deal with electrical problems 
on the spot. 

Recent contracts in the South Wales 
area include the installation of an 18,000 
kVAr capacitor bank for British Industrial 
Solvents Ltd., Kenfig, resulting in an 
estimated annual saving of £30,000, and 
very large cable and busbar installations 
at the Abbey, Trostre and Velindre works 
of the Steel Company of Wales. BICC’s 
mineral insulated cables in the Empire 
Pool, Cardiff, which was built for the 
Empire Games last summer, are featured 
in the display window of the new offices. 

The new branch is under the manage- 
ment of Mr. L. R. Greet, Assoc.I.E.E., 
Member, A.M.E. & M.E., who has managed 
the Cardiff branch since January, 1953. 
Mr. Greet joined the company in 1924 at 
Cardiff and has been in Cardiff for the 
whole of that period. 
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Circle 53 for further information 


THREE ESSENTIAL UNITS... 


... for an electro-hydraulic servo system 














































SERVO VALVE... 


1 . . . Specially designed for industrial applications. 
Available for 2°5, 5, 10 and 15 g.p.m. From 4 watt input 

to 10 h.p. output. Suitable for operation up to 3,000 Ib. 

per sq. in. in temperature range — 20°C. to 100°C. 


MICRON FILTER UNIT... 


9 ... for highly efficient filtration of particles of greater 
than 5 microns from industrial hydraulic systems. 
Available for use assembled to the Sperry servo valve 

or separately as a line filter. 


Servo Valve and Filter assembled 
as one unit 


SERVO VALVE DRIVE AMPLIFIER ... 


3 ... to provide the link between the signalling elements 
of the servo loop, e.g., Sperry inductive pick-offs, 
synchros or tachos and the electro-hydraulic servo 
valve. Transistorised design, suitable for operation on 
50 c.p.s. supply. Power gain — 600 mA. differential 
current into a 20 ohm load with 20mV. input, i.e., 
greater than 10°. Designed to comply with industrial 
conditions. 


Write, call or telephone for more detailed information. 


SPERRY 


SPERRY GYROSCOPE COMPANY LIMITED 
Great West Road, Brentford, Middlesex. 





Servo Valve Drive Amplifier 


ENGINEERING, MARINE, WELDING 
& NUCLEAR ENERGY EXHIBITION 


APRIL léth TO 30th 
STAND No. 9 ROW F GRAND HALL 


INDUSTRIAL DIVISION 
Telephone: EALing 6771, Telex: 23800 


—— 
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EXPORT NEWS 


New Freight Link with South East Asia 
Asaresult of an Agency Agreement signed 
recently between Anglo Overseas Trans- 
port Co. Ltd., 29 Mincing Lane, E.C.3 (and 
provinces) and The Express Transport 
Organisation of Bangkok, it is now possible 
for through Bills of Lading to be issued 
between U.K. and points of entry on the 
Thai/Laos frontier covering transport via 
Bangkok, both by sea and air. A covering 
rates tariff has been introduced for the 
convenience of shippers. 

For some time past Anglo Overseas 
Transport has been entrusted exclusively 
with the handling of shipments for Laos 
financed by the funds of the International 
Co-operation Administration of Washing- 
ton, U.S.A., and their services will now 
become available to all importers and 
exporters dealing with this territory. 


E.M.I..Cossor Canadian Agreement 
THE directors of Electric & Musical In- 
dustries Ltd. and of A. C. Cossor Ltd. 
announce that they have decided on a 
policy of co-operation in the development 
of the Canadian market in the field of 
electronic engineering. 

This development will be based on 
Cossor’s existing subsidiary, Cossor 
Canada) Ltd., to which further capital 
will be subscribed by E.M.I. The effect 
will be to give E.M.1. a controlling interest 
in the Canadian company, the name of 
which will be changed to E.M.1I.-Cossor 
Electronics Ltd. 

Cossor (Canada) Ltd. has ten years’ 
experience of Canadian market require- 
ments, and an established business in the 
fields of defence, communications and 
technical instrumentation, with a factory 
and laboratories working on radio physics, 
radar, sonar, radio transmission and 
reception and allied techniques, using both 
the results of its own research and develop- 
ment and the technical resources of A. C. 
Cossor Ltd. 

To these will now be added the develop- 
ment and research resources at the dis- 
posal of E.M.I., and a considerable range 
of electronic equipment in such fields as 
computers (both digital and analogue), 
data-logging equipment, nucleonic equip- 
ment, machine-tool control, broadcasting, 
character recognition equipment, etc., 
together with a range of special valves and 
tubes (klystrons, magnetrons, etc.) of the 
most advanced types. 

The effect of this increase in its financial 
and technical resources will be to make the 
Canadian company an important and 
powerful unit 
_ The company has a new and modern 
factory at present under construction, and 
its staff will be augmented and strengthened 
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as may prove to be necessary in view of the 
large new commercial programme en- 
visaged. 

Mr. Henry Chisholm, joint managing 
director of A. C. Cossor Ltd., will con- 
tinue as chairman of the Canadian 
company. Mr. Clifford Metcalfe, C.B.E., 
a managing director of E.M.I1., and 
managing director of E.M.I. Electronics 
Ltd., will become president. Mr. A. C. 
Carter, as executive vice-president, will 
continue in charge of operations in 
Canada. Mr. R. Addie, marketing 
director of E.M.I. Electronics Ltd., will 
join the Board, with particular responsi- 
bility for commercial development. 


Mr. J. C. MacKeen (president, Nova 
Scotia Light & Power), and Mr. Arthur 
Levin, M.I.E.E., both of Halifax, and 


Mr. G. F. Maclaren, QO.C., of Ottawa, will 
continue to serve on the Board. 

The necessary applications have been 
made to the British Treasury and Ex- 
change Control authorities. 


Duty on Scientific Instruments Eased 
Sir Davip Ecc Es, President of the Board 
of Trade, says he is proposing to widen the 
scope of the arrangements for remitting 
duty on optical and scientific instruments 
and apparatus. 

The Board of Trade will be prepared 
to consider applications in respect of all 
instruments and apparatus imported on or 
after Ist January, which are covered by 
the definition in the Import Duties Act, 
1958, where the rate of duty is 25 per cent 
or more and the amount of duty charge- 
able is £50 or over. 

According to Sir David, the imposition 
of minimum value limit had been necessary 
in order to make the concession possible 
without adding disproportionately to Civil 
Service staffs. 

The Board of Trade states that duty 
may be remitted on the following instru- 
ments and apparatus, if similar articles 
are not for the time being procurable in 
the United Kingdom:—Optical and 
scientific instruments and apparatus; 
measuring and checking instruments and 
apparatus; apparatus based on the use of 
X-rays or of the radiations from radio- 
active substances; thermionic  cold- 
cathode and photo-cathode valves and 
tubes; discharge lamps. 


Marconi Instruments Test Equipment 
for Malaya 
An order has been received by Marconi 
Instruments Ltd. from the Telecommuni- 
cations Administration of Malaya for test 
equipment to be used in the maintenance 
of radio telephones employed by the 
police, fire, ambulance and other services. 


INSTRUMENT PRACTICE 





Marconi test equipment. 


The order comprises thirty of the v.h.f. 
signal generator, Type TF1064, and the 
same number of the transmitter and 
receiver output test set, Type TF1065. 
In addition, a quantity of the TF995A/ 
4 F.M./A.M. signal generator, a narrow- 


deviation instrument for v.h.f. mobile 
equipments, is being supplied. 
The TF1064 and TFI1065 together 


provide comprehensive facilities for testing 
f.m. and a.m. mobile transmitter/receiver 
equipments; their compactness and port- 
ability make them particularly suitable 
for use in the field. The range of tests 
which can be made is extremely wide and 
for receivers includes sensitivity, band- 
width, signal-to-noise ratio, image rejec- 
tion, discriminator symmetry, and audio 
power output. For transmitters, P.A. 
tuning, power output, and deviation can 
all be checked. General fault finding can 
be carried out since the test set embodies 
a multi-range voltmeter/ammeter. 

The use of a transistor amplifier is an 
important design feature of the test set, 
allowing it to preserve its complete inde- 
pendence from external power supplies. 
The signal generator is unique in two 
respects: in addition to providing a.m 
facilities, it covers all the f.m. bands 
used in mobile work and, furthermore, 
possesses crystal-controlled i.f. outputs. 

The picture shows Mr. Lim Hak Sim 
and Mr. Lau Kam Tuck, engineers of the 
Telecommunications Administration De- 
partment, who are training at the St. 
Albans factory, discussing some of the test 
equipments with a Marconi calibration 
engineer (centre). 


Largest Ever (£225,000) 
Instrument Contract 
WE are informed by Integra, Leeds and 
Northrup Ltd. that their Associates, The 
Leeds and Northrup Co., of Philadelphia, 
have received a contract valued at 
£225,000 from the Argonne National 
Laboratory for complete instrumentation 
and control systems for the Experimental 
Breeder Reactor No. 2 (EBR-2), now 
under construction at the Atomic Energy 
Commission’s National Reactor Testing 
Station. 
This is certainly the largest contract 
ever placed for any single reactor facility. 
The EBR-2 will be the first civilian 
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power reactor experiment to operate on re- 


cycled fuel. Its primary objective will be 
to obtain engineering and operational 
information applicable to full-size central 
station power plants. It will be an integral 
power plant and will include a complete 
fuel processing and fabrication facility 
in addition to the reactor, heat transfer 
systems and steam-electric plant. 

The fast breeder-type reactor utilises 
uranium much more effectively than other 
reactor types because it produces more 
fissionable material than it burns. It 
provides the possibility of using economic- 
ally and efficiently all natural uranium 
rather than only the uranium-235. 

The EBR-2 was developed as a suc- 
cessor to the Experimental Breeder Re- 
actor No. 1 (EBR-1), which became the 
world’s first nuclear power plant to 
generate electrical power when it was 
placed in operation in 1951. 

The latter demonstrated the feasibility 
of breeding nuclear fuel in a reactor and 
showed that liquid metal-cooled systems 
could be operated reliably and with good 
stability. However, it only generated 
1,400 kilowatts of heat and 200 kilowatts 
of electricity compared to EBR-2's thermal 
power rating of 62,500 kilowatts and its 
gross electrical power output is rated at 
20,000 kilowatts. 

The whole of the range of instruments 


involved in the above installation are 
manufactured by Integra, Leeds and 
Northrup Ltd. at their Birmingham 
factory. 


Raytheon Corporation U.S.A. and 
Ferranti Ltd. U.K. in 
Klystron Agreement 

FERRANTI-designed klystrons are to be 
manufactured under licence in the U.S.A. 
under an agreement concluded between 
Raytheon Corporation Ltd., of Boston, 
Mass., U.S.A., and Ferranti Limited, of 
Gem Mill, Oldham, Lancs. 

A sum of $250,000 is involved in this 
sale of British ‘‘know-how’’ to the United 
States of America. The terms of the 
agreement provide for Raytheon sending 
a team of engineers to Britain, who arrived 
recently, to study manufacturing methods 
and techniques and receive from Ferranti 
Ltd. manufacturing specifications and 
drawings. 

The agreement involves two tubes; one 
gives out 15 watts of power as an oscillator 
and the other is an amplifier giving power 
up to 2 kW at frequencies in the region 
of 10,000 Mc/s. They are used in Doppler 
radar systems. 

Ferranti claim that the reason for 
acceptance of British-designed klystrons 
by Raytheon was due primarily to the 
very low noise not yet attained by other 
valves on the market. The klystrons are 
intended for use in American military 
equipment and production in the U.S.A. 
is expected to commence early in 1960. 


Record Sales of British Water Meters 
to Iran 

A NEW ORDER recently placed with George 
Kent Ltd., Luton, for a further 32,000 
water meters—with the option to extend 
it to 38,400, brings to over £300,000 the 
value of Kent meters already installed or 
on order by the Teheran Water Authority 
since 1956. 
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The policy of Teheran is to meter every 
supply of water (to both private and com- 
mercial consumers), and as the financial 
and sociological success of this policy is 
associated with the accuracy of the meters 
used, upon which all revenue depends, the 
merit of this repeat large order is all the 
more to be appreciated. 


Ferranti 
FERRANTI has been awarded a new con- 
tract by the Tennessee Valley Authority 
for transformers for the Alcoa switching 
station in Tennessee worth $486,816 
(£173,863). 
FORTHCOMING EVENTS 
March 10th. The Society of Instrument 
Technology. Cheltenham Section. 
Rotunda, Cheltenham, at 7-30 p.m. 
“Instrumentation on the Trans- 
Antarctic Expedition.”’ 
10th. The Society of Instrument 
Technology. Manchester Section. 
‘‘Manchester’’ Room, Central Lib- 
rary, St. Peter’s Square, Manchester, 
1, at 6-30 p.m. “Electro-magnetic 
Flow Meters.”’ L. M. Bennett. 
llth. The British Institution of 
Radio Engineers. South Wales 
Section. Cardiff College of Ad- 
vanced Technology, at 6-30 p.m. 
“Applications of Photo-electric 
Cells.’’ F. A. Benson. 


re 12th. The Institution of Electrical 
Engineers. Utilisation Section. 
Savoy Place, London, W.C.2, at 
5-30 p.m. “Coal Mining and 
Electricity.”’ A. F. Foster. 
“Electric Drives in the Paper 
Industry.’’ P. D. House. ‘‘Stand- 


ardisation and Simplification of 
Switchgear.’’ M. J. L. Willison. 
17th. The Institution of Electrica 
Engineers. Measurement and 
Control Section, Savoy Place, 
London, W.C.2, at 5-30 p.m. 
“Electrical Uses of Atomic Spin.”’ 
G. Phillips. 

18th. he Society of Instrument 
Technology. Newcastle Section. 
King’s College, Stephenson B’dings, 
Newcastle-on-Tyne, at 7-0 p.m. 
“Operating Experiences on Auto- 
matic Control of Large Steam 
Generators.”’ J. S. Holt. 


af 19th. The Society of Instrument 
Technology. East Midland Sec- 
tion. College of Technology and 


Commerce. The Newarke, Leices- 
ter, at 6-30 p.m. Forum on 
‘‘Accuracy of Instruments’’. 

19th. The British Institution of 
Radio Engineers. Scottish Sec- 
tion. 39 Elmsbank Cresent, Glas- 
gow, at 7-0 p.m. ‘Application of 
Magnetic Amplifiers to Electrical 
Switching.”’ J. A. Purdie. 

19th. The Society of Instrument 
Technology. Tees-side Section. 
Cleveland Scientific and Technical 
Institute, Corporation Road, 
Middlesbrough, at 7-30p.m. ‘‘Flow 
Measurement: Some Problems and 
Devices of Special Interest.’’ W. K. 
Clark. 
20th. 
Radio Engineers. 


Institution of 
Sec- 


The British 
Scottish 


” 
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March 


April 





tion. The University, Dr: mmond 
Street, Edinburgh, at 7-0 p.m. 
“Application of Magnetic Ampli- 
fiers to Switching.”’ J. A. Purdie. 
25th. The Society of Instrument 
Technology. Chester Section, 
Grosvenor Museum, Grosvenor St. 
Chester, at 7-0 p.m. “‘Industrial 
Applications of Transistors.’’ D.G 
Holloway. 

25th. The Society of Instrument 
Technology. South Wales Section, 
Welsh College of Advanced Tech- 
nology, Cardiff, at 6-45 p.m. “The 
Instrumentation of a Nuclear 
Power Station.’’ J. R. Sandiford. 
25th. The Institution of Electrical 
Engineers. Supply Section. Savoy 
Place, London, W.C.2, at 5-30 p.m 
“The Selection of Insulation Levels 
and Tests for High-voltage Trans- 
formers.’’ G. B. Harper. 


Ist. The Society of Instrument 
Technology. South Yorkshire 
Section. The University, St 
George’s Square, Sheffield 1, at 
7-0 p.m. “Instrumentation and 
Automatic Control at I.C.1. Billing- 
ham.”’ C. H. Gregory. 

2nd. The British Institution of 
Radio Engineers. North Western 
Section. College of Technology, 
Sackville St., Manchester, 1, at 
6-30 p.m. ‘Principles of Transistor 


Circuitry.” B. R. A. Bettridge. 
7th. The British Institution of 
Radio Engineers. Computer 


Group. London School of Hygiene 
and Tropical Medicine, Keppel St., 
London, W.C.1, at 6-30 pm. 
Symposium on “Large Capacity 
Storage Systems’. 

7th. The Institution of Electrical 
Engineers. Measurement and 
Control Section. Savoy Place, 
London, W.C.2, at 5-30 p.m. “An 
Electron Trajectory Tracer for Use 
with the Resistance Network Ana- 
logue.’’ M. E. Haine. 

10th. The Society of Instrument 
Technology. Cheltenham Section. 
Rotunda, Cheltenham, at 7-30 p.m 
“Automation Behind the Iron 
Curtain.’’ The President. 

14th. The Society of Instrument 
Technology. Manchester Section. 
Central Library, St. Peter’s Square, 
Manchester, 1, at 6-30 pm. 
“Weighing.’’ T. A. Delve. 

15th. The Society of Instrument 
Technology. Newcastle Section 
King’s College, Stephenson Build- 
ings, Newcastle-on-Tyne, at 
7-0 p.m. “Radiation Pyrometers.” 
R. Barber. 

15th. The Society of Instrument 
Technology. Tees-side Section. 
Cleveland Scientific and Technical 
Institute, Corporation —_ Road, 
Middlesbrough, at 7-30 p.m. “‘Instru- 
mentation of Open-hearth 
Furnaces.’’ C. Holden. 

16th. The Society of Instrument 
Technology. Control — Section. 
Manson House, Portland Place, 
London, W.1, at 5-30 p.m. Annual 
General Meeting. ‘Self Optimising 
Control System for a_ Certaim 
Clan of Randomly Varying 
Inputs.’’ A. P. Roberts. 
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April 16th. The Institution of Electrical 
Engineers. Utilisation Section. 
Savoy Place, London, W.C.2, at 
5-30 p.m. ‘‘An Electro-magnetic, 
Variable-ratio, Torque Converter.”’ 
D. O. Bishop and G. S. Brosan. 
2ist. The Institution of Electrical 
Engineers. Measurement and 
Control Section. Savoy Place, 
London, W.C.2, at 5-30 p.m. 
“The Problem of Maintenance of 
Electronic Equipment in_ the 
Process Industries.’’ Discussion. 
22nd. The British Institution of 
Radio Engineers. London School 
of Hygiene and Tropical Medicine, 
Keppel St., Iondon, W.C.1, at 
6-30 p.m. “The Application of 
Magnetic Resonance to Solid State 
Electronics.’’ D. J. E. Ingham. 

May Ist. The British Institution of 
Radio Engineers. South Midlands 
Section. North Gloucestershire 
Technical College, Cheltenham, at 
7-0 p.m. ‘Transistor Amplifiers.’ 
F. Butler. 


U.S. Science Officer Programme 


The Department of State announces the 
re-establishment of its overseas science 
officer programme with the appointments 
of seven distinguished scientists who will 
serve as science officers in the United 
States embassies in London, Paris, Rome, 
Bonn, Stockholm and Tokyo. Although 
assigned to a specific embassy, the science 
officer will also provide scientific assistance 
in U.S. embassies in adjacent areas. 

The science officer’s primary role will 
be to serve as an adviser to the ambassa- 
dor and his staff in the evaiuation of the 
interaction of science with foreign policy, 
the assessment of current scientific pro- 
gress abroad and the enhancement of the 
liaison between United States and foreign 
scientists and engineers. Physics, 
chemistry, engineering and zoology are the 
disciplines represented in the initial 
appointments. 

Dr. Thomas H. Osgood has_ been 
appointed science officer for London. Dr. 
Thomas H. Osgood, a physicist, with a 
combination of research and administra- 
tive experience, has served as the Dean 
of the School for Advanced Graduate 
Studies at Michigan State University 
since 1950. He received his Ph.D. degree 
fromthe University of Cambridge, 
England, in 1927. Dr. Osgood has been 
active in scientific education, research, 
and publications. He is currently chair- 
man of the Council of Sponsoring Institu- 
tions of the Associated Midwest Universi- 
ties Programme of the Argonne National 
Laboratory. He has served as the editor 
of the American Journal of Physics for 
over 10 years, is chairman of the publica- 
tions board of the American Institute of 
Physics, and has been active in the 
International Union of Pure and Applied 
Physics 

Because of fulfilling academic and other 
commitments, all of these scientists will 
not be leaving for their foreign posts at the 
Same time. Some entered upon their new 
duties in January while the others will 
Start during the following months. 
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Smiths Precision Gyro for Polar Routes 


In recent years the demand for highly 
accurate gyroscopes has increased with the 
development of air routes across the 
extreme northern latitudes of the world. 
These gyros must have a forecastable as 
well as a minimum rate of precession under 
all flight conditions. 

An example of this type of gyroscope is 
the PDG.1, manufactured by Kelvin 
Hughes, part of the Smiths Aviation 
Division, and designed for use in the 
Smiths Flight System. The PDG.1 is a 
unit which is interchangeable in the 
S.F.S. with the azimuth gyro. 

These PDG units are in regular service 
with Canadian’ Pacific Airlines in 
Britannias flying the polar route between 
Amsterdam and Vancouver through Green- 
land. 

In the Arctic regions near the North 
magnetic pole the magnetic compass is 
unstable and unreliable, so that heading 
indications and control are obtained from 
free, direction gyros. These are gyros not 
monitored or controlled by the earth's 
magnetic field as in the gyro-magnetic 
compass on which modern aircraft 
generally rely. 

The navigation of aircraft in high 
latitudes depends largely on the accuracy 
of these gyroscopes known as precision 
direction gyros (PDG) because they pro- 
vide the long-term heading infoimation 
generally presented by a magnetic system 
The necessity for gyroscope accuracy and 
for the forecasting of its precession rate is 
paramount in polar navigation. 

Accuracies required tdday were not 
considered a practical possibility a few 
years ago. Only recently have they been 
approached by very careful and thorough 
investigations by the instrument manu- 
facturers into the causes of gyro errors 

This research has revealed sources of 
error not previously considered and 
resulted in an electrically-driven gyro- 
scope which is totally enclosed and running 
at high speeds in a temperature-controlled 
atmosphere of dry gas such as hydrogen. 
A far cry from the more familiar air-driven 
gyro still commonly used in older aircraft 
today. 

A nominal, maximum, random drift 
rate of less than three degrees an hour, 
under typical flight conditions, is common- 
place with these precision gyros. Under 
operating conditions, this specification 
tolerance is achieved and bettered by some 
considerable margin. 

These new direction gyros erect to their 
case and not, as before, to the horizontal. 
This means that as the aircraft banks the 
complete gyro assembly will tend to tilt 
with the case. In earth erecting gyros, the 
axis of the gyro-wheel tends to remain 
horizontal at all times. 

The advantage of case erection is that 
the gyro is not liable to unpredictable drift 
rates caused by the integration of (a) 
torque arising from the movement of the 
‘g’ sensitive member such as the globule of 
mercury in a mercury switch, and (b) the 
torque applied to the gyro as a result of 
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the ‘g’ initiated signals from, for example, 
mercury switches. 

Gyroscopes are excellent integrators of 
forces applied about their axes from 
different directions, the difficulty being 
that these forces, caused by the aircraft's 
movement through the air, are un- 
predictable in both direction and ampli- 
tude. The consequent wander of the gyro 
caused by them is, in turn, unpredictable. 

Case erection does away with ‘g’ sensing 
devices and thus removes one of the 
causes of unpredictable drift. 
Compensatory Unit 

Associated with each precision gyro is a 
compensator which is scaled to a gyro 
drift rate in degrees per hour. It enables 
a combined correction for earth’s rotation 
and gyro drift to be applied in one setting 
The compensator is a standard 3} in. case 
instrument fitted with integral lighting of 
the rate scale. 

Gyro Compasses 

It is sometimes asked why a gyro- 
compass of the type used in ships cannot 
by used in aircraft. In this type of 
compass the gyro is acted upon by a 
combination of earth’s rotation and 
gravity until its spin axis is aligned to lie 
parallel with the North-South meridian 
\ free gyro on the earth's surface would 
have an apparent tilt as the earth revolved. 
This tilt is counteracted by a gravity- 
sensitive device, such as mercury flowing 
in an arrangement of channels which 
causes the gyro axis to precess towards 
the North. 

Unfortunately, gyro-compasses are sub- 
ject to errors which are related to the 
speed of the vehicle in which they are 
positioned. The speed of the vehicle 
tends to alter the apparent tilt of the axis 
caused by the earth’s rotation. 

In a ship this is not serious and can be 
compensated for. But in an aircraft flying 
at, for example, a speed exactly equal to 
the speed of the earth’s rotation, the gyro 
compass would, if the aircraft were flying 
West, in fact lose all its directional 
property. 

The gyro-compass, therefore, depends, 
for its North-seeking property, on both 
gravity and the earth's rotation. If one is 
removed, and the easier of the two to 
overcome is the effect of the earth’s rota- 
tion, then the compass will become 
inaccurate. 





Kelvin Hughes precision direction gyroscopes. 
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Society of Instrument Technology 


Bristol Section 


At the first meeting Mr. Coales opened his 
talk by wishing the new section all success 
for the future, he thought that the 
attendance of 45 persons was most 
encouraging in view of the very heavy 
rain that evening. The subject of his 
lecture was his recent visit to Russia, under 
the title ‘‘Automatic Control Behind the 
Iron Curtain’’. He described the organisa- 
tion of the Soviet Academy of Science and 
gave details of some of the fields of 
research that they were particularly 
studying. After an interval, during which 
refreshments were served, Mr. Coales 
showed colour photographs that he had 
taken in Moscow. 

For the second meeting Dr. S. M. Makin, 
of A.E.R.E., Harwell, described the main 
properties of the radio-isotopes and gave 
anumber of illustrations of the manner in 
which they can be put to work in solving 
various problems arising in industria] and 
scientific work. After the lecture and 
refreshments a new film on ‘“Radio- 
isotopes in Industry’’ was shown. 

The lecture by Mr. W. H. McKinlay, 
B.Sc., A.F.R.Ae.S., on the subject of 
“Aircraft Flight Instrumentation’ was 
very much appreciated. He outlined the 
particular problems of an aircraft pilot 
flying blind and then continued’ by 
describing the way in which the vital 
information was supplied’ in the early 
days of flying and how the equivalent 
modern instruments had developed from 
these beginnings. The advent of the auto- 
pilot was described, together with its 
present limitations and possible future 
developments. 

On 16th December, 1958, Mr. G. P. 
Tonkin (our vice-chairman) read the 
paper by himself and Mr. J. B. Bownas 
on “A Simple Data Read-out System”’ 
This is the paper which was read to the 
Data Processing Section on 20th October, 
1958. The prototype device was brought 
to the lecture and operated. 

The one visit that has so far been made 
was to the C.E.G.B., Bristol Grid Contro! 
Centre, which covers the whole of the 
south-west of the country and South 
Wales. Members saw the equipment by 
means of which information is received 
about all the generators, switchgear, etc., 
in the area, and likewise the means by 
which instructions are sent out to the 
various units of the grid system. 


Cheltenham Section 


Some 7) members of the local branches 
of the Society of Instrument Technology 
and the Royal Aeronautical Society met 
at the Rotunda on Monday, 3rd November, 
1958, to hear a lecture on ‘Instruments 
for Guided Flight’’. 

The lecturer was Mr. G. G. Roberts, 
M.Sc., \.F.R.Ae.S., technical director of 
Smiths Aircraft Instruments Ltd. 
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Introducing the lecturer, the chairman, 
Mr. C. A. Williams, said that Mr. Roberts 
had a long association with aviation and 
guided missiles in particular, and that he 
had recently been awarded, jointly with 
Mr. Hooper, the Musick Memorial Trophy 
of the Royal Aeronautical Society for his 
work on “cloud and collision warning 
radar’. 

In his opening remarks the lecturer 
drew attention to the need for instrument 
engineers and aeronautical engineers to 
come together since the future of guided 
flight depended on their close co-operation. 

Mr. Roberts then went on to categorise 
guided flight as: 

(a) The flight of those vehicles in the 
earth’s atmosphere such as manned 
aircraft and guided missiles. 

(b) The flight of those vehicles in the 
space outside the earth’s atmo- 
sphere such as Sputniks and Inter- 
Continental Ballistic Missiles. 

The instruments for guided flight were 
then defined as ‘‘sensing elements within 
the flying vehicle which detect position, 
motion and changes of motion of the 
flying vehicle relative to outside space’’. 

Sensing elements were of the inertial 
types such as gyroscopes and accelero- 
meters and manometric types such as 
airspeed indicators and altimeters. 

Referring to the gyroscope, it was shown 
that this could be used to define the air- 
craft altitude and headirig but that, due 
to ‘“‘wander’’, it was necessary to provide 
some kind of monitor. The monitor often 
used for heading was of the magnetic 
type, but this suffered when flying the 
polar routes. Thus the modern gyroscope 
tended to be an instrument in which 
absolute accuracy of manufacture, balance 
and freedom from friction was essential to 
reduce wander rates and allow it to be 
used for polar navigation. 

Accelerometers were shown to have 
extreme value for inertial navigation 
while the simpler instruments such as air- 
speed indicators and altimeters were 
essential for guided flight. 

The lecturer closed his talk with an 
invitation to see the many examples of 
instruments used in guided flight which 
were exhibited at the lecture. 

After a short period for questions the 
chairman called on Mr. Hancock, technical 
director of Walker-Crossweller, to propose 
a vote of thanks to Mr. Roberts. This was 
enthusiastically endorsed by all present. 

Mr. A. E. Bingham, vice-president of 
the local branch of the Royal Aeronautical 
Society, also thanked the lecturer for his 
talk and expressed appreciation of the 
Society of Instrument Technology for 
arranging the lecture to which Aero- 
nautical Society members had been in- 
vited. 

The chairman then closed the meeting 
and members had an opportunity of 
inspecting the various exhibits. 
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Chester Section 
THE first meeting of the new session was 
held in the new rendezvous for this 
season, the Lecture Theatre of the 
Grosvenor Museum, on Wednesday, 24th 
September. : 

Over 50 members were privileged to 
hear an address by the new president of 
the Society, J. F. Coales, O.B.E., M.A., 
F.Inst.P., of Cambridge University, on 
“Automatic Control behind the Iron 
Curtain’. Mr. Coales is a member of the 
Executive Council of the International 
Federation of Automatic Control, and in 
this capacity he had just visited the 
Institute of Automation and Telecommuni- 
cations in Moscow. He spoke of the work 
which was being carried out there which is 
mainly concentrated on high-speed pneu- 
matic control systems and_ ancillary 
problems. They were proud of their work 
and were anxious to demonstrate their 
results. 

In the discussion which followed, Mr. 
Coales said the Russian’ instrument 
industry was not so well advanced as their 
research organisations, and that the bulk 
of the instruments in use were British 
and American, they were of course develop- 
ing their own computers. 

The evening concluded with a series of 
coloured views of Moscow, taken by Mr. 
Coales. 

The chairman was Mr. G. C. Eltenton, 
vice-president of the Society, and a very 
hearty vote of thanks was accorded to the 
speaker on the proposition of Mr. J. W. 
Till, vice-chairman 

On Wednesday, 29th October, a very 
enjoyable dinner was held in the Gaumont 
Restaurant, Chester. About 100 members 
and friends were welcomed by the chair- 
man, G. C. Eltenton, who extended a 
special welcome to the acting chairman 
of the proposed Liverpool Section, Mr 
T. Delve. After the chairman’s remarks, 
the party was entertained to a revue by 
Mr. Ravenscroft and his party from 
Ellesmere Port. Their efforts were 
greatly appreciated by the party. 

About 40 members attended a very 
interesting talk by Mr. Offord, general 
manager, Honeywell Brown Ltd., on 
Wednesday, 29th October. 

His subject, ‘‘Problems of Instrument 
Manufacture’, gave him scope to outline 
the extent of the detailed planning 
required in both developing a new instru- 
ment and extending the production of a 
standard instrument to meet the needs of 
a sales department forecast. An interesting 
discussion followed before a very hearty 
vote of thanks was proposed by Mr. E. B 
Jones 

On 26th November, 1958, Dr. Bradford 
lectured on ‘‘Instrumentation in Chemical 
Analytical Controls’’, making the point 
that quality control during chemical 
engineering processes has increased to 
such a degree since the war that it was 
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usual to have a large number of qualified 
graduates doing routine analysis checks. 
It was obvious that the easiest way to 
meet this misuse of manpower was to 
develop instrumentation which could look 
after the simpler routine analyses and so 
release the manpower to look after the 
more complicated aspects, as well. as 
research work on new methods and pro- 
cesses. 

He then described some of the instru- 
ments used for automatic distillation and 
titration as well as demonstrating fields 
in which optical and mass spectroscopy 
and gas chromatography could be used. 

A very interesting lecture on ‘“‘Inter- 
planetary Instrumentation’’ was given 
by Mr. B. P. Clear, F.B.1.S., of the Jodrell 
Bank Research Station, on 10th December, 
1958. The lecturer dealt at length with the 
problem of putting an instrumented space 
probe into flight or orbit. Assuming that 
the make up of the rocket was propellant 
75%, structure 20% and pay load 5°,, 
the mass ratio would be 4, and even using 
the highly unstable atomic hydrogen the 
best mass ratio would be 7. 

The main problem after flight would be 
the power required for transmitting the 
recorded information back over distances 
of up to 500m miles. Radio-telemetering 
offered the only answer as it could trans- 
mit signals on either different sub- 
carrier frequencies suitably modulated for 
coding or a time pulse system: the latter 
probably being the better as it offered 
more definite variations. The power would 
be supplied by solar batteries of the 
silicon layer type which could be expected 
to have an efficiency of about 10%. A 
7 ft reflecting bowl in an orbit round Mars 
would generate between 1-2 and 1-7 kW, 
thus the margin is so small that the more 
power required for recording instruments, 
the less power is available for the trans- 
mission of these results. 

The lecturer then outlined the type of 
instruments which would be carried by 
the space probe. In addition to the 
instruments for temperature, pressure and 
radiation, they would include a_piezo- 
electric microphone, an erosion gauge 
to measure the effect of the impact of 
micro meteorites, Geiger scintillation 
gauges, and three magnetometers for 
three dimensional recording. 


East Midlands Section 

THE section is endeavouring to cover the 
centres of Nottingham, Leicester, Lough- 
borough and Derby, each with their own 
industries. Although it may be justifiably 
argued that a person is more likely to 
attend a local meeting if the subject is not 
too closely allied to his own bread and 
butter, the present policy is to put each 
subject on its home ground. 

The September meeting, being in 
Nottingham, was therefore on ‘‘Instru- 
mentation in the Hosiery Industry’’, by 
Mr. D. L. Munden, of the Hosiery and 
Allied Trades Research Association. Mr. 
Munden’s paper was outstanding for the 
extremely interesting historical introduc- 
tion which traced the growth of the 
industry up to 1900. An illustrated out- 
line of current practice then followed, with 
the application of instrumentation to 
various types of plant. Most of these 
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applications are concerned with the con- 
trol of stitch length and the determina- 
tion of moisture content in raw material. 
The second meeting of the session was 
held at Leicester where Mr. G. M. Ettinger 
gave a paper on “Semi-conductors and 
their Applications’’. This meeting was 
well attended by members from English 
Electric. Mr. Ettinger introduced his 
subject by reviewing the characteristics of 
various semi-conductor materials and their 
suitability from the points of view of both 
use and manufacture. The speaker then 
went on to applications of semi-conductor 
devices, with particular regard to higher 
powers and frequencies than those popu- 
larly supposed to be possible. The dis- 
cussion which followed dealt mainly with 
high power applications of transistors. 
The November meeting was at Lough- 
borough, the home of the Brush Co., which 
has done much work on servo-mechanisms 
at the Jodrell Bank Telescope and else- 
where. Dr. P. J. Bhatt, who has recently 
been engaged upon research work in non- 
linear servo systems, introduced the 
subject of ‘‘Non-linearities in Servo 
Mechanisms’’ by outlining the differences 
in the analysis of linear and non-linear 
systems, and gave brief examples in 
various methods of solution for non-linear 
cases. Mr. J. V. Parry, of Nottingham 
University, then took over and dealt in 
some detail with the phase plane method 
of solution. Both speakers are to be 
congratulated on their “practically non- 
mathematical’’ presentation of a subject 
which is necessarily highly mathematical. 
The year’s activities were concluded by 
a visit to the Stanton Ironworks. This 
visit, as well as having a high general 
interest value, was very _ instructive 
regarding instrumentation in a_ blast- 
furnace plant. We are indebted to our 
hosts at Stanton for giving such a lucid 
explanation of the working of an extensive 
plant, and for the welcome they gave us. 


Manchester Section 


On Tuesday, 11th November, 1958, Mr. 
P. H. Mansfield, B.Sc.(Eng.), A.M.I.E.E., 
British Railways Research Department, 
Derby, gave a lecture on railway instru- 
mentation. 

As the lecture developed it became very 
apparent that extensive use of the strain 
gauge was the backbone of the measure- 
ment side. Its use in stress problems, in 
which the railways abound, was well 
illustrated by slides showing various 
applications. 

The associated instrumentation took 
the form of electronic multi-channel 
recording units, which were mounted in a 
railway coach converted into a mobile 
laboratory. Further facilities in the form 
of office accommodation and darkroom 
were incorporated in this laboratory. 

Speed measurement was discussed in 
which a promising method of photo-electric 
timing was illustrated. 

The evening proved to be very instruc- 
tive and interesting and was brought to its 
conclusion in the usual manner. It was 
followed on Saturday, 15th November. by 
a visit to the Research Department at 
Derby when about 16 members were 
shown round the equipment which formed 
the subject of the lecture. The efforts of 
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British Railways to improve the cc 
of passengers and the efficiency of 
and trade were much more appar 
the end of this visit. 

On 9th December the Manc ies 
Section members applied themsel\ 
the problem of instrumenting a p 
described for them in a flowsheet. 
chemical engineering viewpoint wa 
presented by Mr. S. Kemp. Dr. L. J. 
Postle developed the measurement 
process control requirements and Mr. H. 
Jackman demonstrated the instrument 
suppliers’ approach. 

During the general discussion period 
members first of all showed how the process 
could be modified with benefit. The con- 
trol problems were found to be not too 
difficult provided good measurement 
could be provided. 

The secretary gave his experience with 
this type of process and brought out an 
intriguing application of proportional 
action to the main temperature control; 
he was heartily congratulated by the 
meeting on his energy in providing a 
stimulating problem. 


Midland Section 


THE Midland Section followed _ their 
evening visit to the refinery of Messrs. 
Midland Tar Distillers with a paper on 
“Instrumentation in the Oil Industry” by 
Mr. A. Cowan, of British Petroleum, 
London, on Friday, 10th October, 1958. 

Mr. Cowan opened by giving a history 
of the development of instrumentation in 
the oil industry, describing the funda- 
mental requirements of measurement of 
flow, level, temperature and pressure, and 
their adjustment to desired values by 
the operation of valves, this now being 
accomplished automatically. Automatic 
control led to centralisation of control, 
allowed for newer processes with fast 
reactions and greater accuracies, and the 
use of remote transmitters, alarm devices 
and loggers, miniature’ instruments, 
graphic panels and ‘off normal’’ indica- 
tors, all contributed to ease of operation. 
Direct control from quality of product 
was developing, rather than the use of 
regular quality checks to adjust the 
continuous quantitative control. Instru- 
ments were being developed automatically 
to analyse gas or liquid streams, to do 
this quickly and continuously and, if 
possible, automatically to control accord- 
ingly. 

The speaker then discussed the position 
today, and suggested that oil refinery 
control was in a transitional stage between 
the established “control by inference” 
method, that is, inferring that certain 
controlled flow, temperature and pressure 
conditions produce the required end pro- 
duct, and control by automatic and 
continuous stream analysis, which method 
was able to take account of variables 
such as feed composition, cooling water 
and ambient temperatures, rate of cata- 
lyst reaction, and so on. 

The difficulties in developing stream 
analysers, which are basically industrial 
variations of sensitive laboratory instru- 
ments, and of providing a continuous 
representative sample, were mentioned. 
Oxygen analysis and pH measurement 
and control have been done for some time. 
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Vapour phase chromatography for multi- 
component streams has given promising 
results. The use of such instruments, 
which generally produce an electrical 
signal, provided a further argument to 
the already strong case for the use of 
electronic control, as also do data handling 
systems. Developments in the instru- 
mentation of the automatic tank farm 
and of flow measurement, particularly by 
positive displacement meters, and turbine 
type rotor devices were mentioned. 

The final section of Mr. Cowan’s paper 
was devoted to a description of the 
instrumentation of a new refinery and it 
was interesting to note that this is some 
8to 10%, of the capital cost of the process 
plant. The installed cost of the instru- 
ments at the B.P. Refinery (Kent) is 
approximately £2,000,000. 

The paper was accompanied by explana- 
tory slides and a film strip was shown. 

On 14th November Mr. S. S. Goldberg, 
of Imperial Chemical Industries Ltd., 
Metals Division, gave a paper on ‘‘Tran- 
sistors’’. 

The lecture commenced with a twenty- 
minute film entitled ‘‘The Principles of the 
Transistor’’, which gave a simple explana- 
tion of the p-n junction diode and the 
p-u-p “diffused-alloy’’ type transistor. 

Mr. Goldberg stated that, in the ten 
years since the invention of the point 
contact transistor, a revolution in solid 
state physics had taken place, with the 
development of super-purity germanium 
and silicon, and the zone refining methods 
of producing these crystal structures. 
He dealt with the many uses of the p-n 
junction diode and the various types of 
transistors:—the ‘“‘diffused alloy’’, the 
“rate-grown’’, the ‘“‘tetrode’’, and the 
refined ‘‘diffused base’’ silicon and ger- 
manium transistors already capable of 
oscillation and amplification ap to 200 
and 1,000 Mc/s respectively. 

He briefly explained the double-based 
diode, or uni-junction transistor, and the 
n-p-n-p four-layer diode, both of which 
perform similar functions to thyratron 
valves, with one thousand times the 
frequency range of the thyratron. 

Mr. Goldberg showed that, with certain 
exceptions, electronic valve analogies 
could be used in determining the charac- 
teristics and associated circuitry of 
transistors, which, however, differed from 
valves in two major respects. 

. They were current, rather than voltage, 
amplifiers; account must therefore be 
taken of their circuit resistances. 
They suffered from a_ shift in 
characteristics with ambient tempera- 
ture changes. 

The various methods of obtaining 
circuit stability and compensation for 
temperature changes were then considered, 
followed by a description of the techniques 
of designing high sensitivity d.c. amplifiers 
with the aid of chopper and modulator 
Yansistor circuits. These amplifiers had 
the great advantage over their valve 
counterparts that precautions against hum 
and noise were less stringent and higher 
usable amplification was, therefore, easier 
to achieve. Having briefly dealt with 
'Yansistor oscillator and pulse circuits, 
Mr. Goldberg went on to list the great 
advantages of the transistor in electronic 
crcuitry. 
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High efficiency-—the transistor does not 
require heater power, operating voltages 
are low and, therefore, transistor cir- 
cuits are tending to replace complex 
electronic equipment using valves. 
Its miniature size and low energy con- 
sumption make it possible, together 
with miniature components, to reduce 
the bulk of electronic equipment and 
has introduced a range of low con- 
sumption battery units for instrument 
work. 

Its theoretically indefinite life (in spite 

of early failures and the spread of 

characteristics, due to _ primitive 
methods of manufacture) provided new 
levels of reliability. 

Its cost should ultimately be sub- 

stantially below the level of corres- 

ponding electronic valves. 

It has made possible revolutionary new 

applications and circuit techniques. 

It has also immensely broadened man’s 

understanding of matter and materials. 

On 14th December the Midland Section 
heard a paper by Mr. Broadhurst, of 
Imperial Chemical Industries Ltd., General 
Chemicals Division, Cheshire, on ‘pH 
Measurement and Control’. 

In his introductory remarks the speaker 
explained that pH is based on the measure- 
ment of the concentration of hydrogen 
ions in an aqueous solution, being originally 
defined as the logarithm to the base 10 of 
the reciprocal of the hydrogen ion con- 
centration; 7 for pure water, about 1 for 
strong acids and about 13 for strong 
alkalis. An electrode. sensitive to the 
hydrogen ion concentration, and prefer- 
ably developing a potential in proportion, 
is inserted into the solution and _ the 
electrical circuit completed by a second 
connection to the solution, normally by 
means of a calomel half cell. The glass 
electrode is the most common, and Mr. 
Broadhurst described and illustrated this, 
explaining that the internal resistance is 
very high, 100 to 200 megohms with 
industrial electrodes, and very sensitive 
to temperature, so that special methods of 
measuring the voltage developed are 
necessary. Measuring circuits in common 
use included balanced amplifiers, ampli- 
fiers having a large amount of negative 
feedback and circuits which make a 
ballistic comparison of the voltage across 
a condenser charged from the electrode 
system with a voltage derived from a 
potentiometer. The input impedance 
should be of the order of 50,000 megohms 
and the grid current taken by the input 
valve less than 10-1! amp. The requirements 
of an electrode assembly to give accurate 
readings and reliable service were enumera- 
ted and methods adopted described and 
illustrated. Capillary leakage of liquor 
into the electrode housing, with conse- 
quent loss of electrical insulation, is a 
cause of many failures. The effects of 
temperature on pH measurement were 
then described and analysed and the 
manual or automatic compensation cir- 
cuits dealt with, the latter generally con- 
sisting of a resistance thermometer. It 
was suggested that most laboratory 
measurements had an accuracy not 
exceeding plus or minus 0-1 pH, and that 
plant measurements can have a similar 
accuracy, but on difficult applications 
such as effluent systems a figure of plus 
or minus 1 pH is not uncommon. Plant 
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pH meters should have easily accessible 
electrode assemblies, for testing, and the 
accuracy of an installation is best checked 
with a portable pH meter complete with 
its own electrodes. In the event of a fault 
it can be established whether this lies in 
the electrode system or the measuring 
circuit by injecting into the latter a milli- 
voltage from a source of constant voltage, 
when the reason for any electrical leakage 
or the presence of high grid current can 
be ascertained. Dealing with pH control, 
it was explained that the reason why this 
is much more difficult than temperature 
or pressure control is that the neutralisa- 
tion curves for acids and bases are non- 
linear and exhibit considerable changes in 
slope. With weak acids and bases, where 
the curve does not depart greatly from 
linearity, control is relatively easy but in 
all other cases can only be achieved under 
restricted conditions. With batch pro- 
cesses, if the required end point is above 12 
or below 2 pH, cut off contacts can be 
fitted to the pH meter which will cut off 
the acid or alkali feed at the required 
point, but if it is between these figures, 
two different feed rates are a method of 
achieving control, and very efficient 
mixing is necessary Considering con- 
tinuous processes, an added difficulty is 
the varying local conditions and to the 
use of two different feed rates must be 
added the use of two or more tanks. 

Upon the conclusion of the lecture, 
which had been accompanied by excellent 
slides, a number of questions were raised 
and these were ably answered by Mr. 
Broadhurst. 


Scottish Section 


On Friday, 19th September, 1958, Mr. A. 
Stewart, officiating for the first time as 
chairman, was pleased to welcome 
members to the opening of the new 
session. He introduced Mr. Baillie, of the, 
1.B.M. Co. Ltd., who was the speaker for 
the evening, his subject being ‘The 
Circuitry of a Typical Digital Computer’’. 

Mr. Baillie introduced his _ subject, 
stating that the machine he was to 
describe was not a computer, but a small 
medium-speed calculator working at a 
rate of 100 cards per minute, with seventy 
arithmetical positions. 

With the aid of slides, he 
firstly the five electronic units. 

(1) The inverter: a double triode which 
changes the phase of the incoming 
square wave signal. 

(2) The power unit: this enables the 
signal to be used to operate a relay 
or punch mechanism. 

The switch unit: controls the 
impulses to be fed on to other 
circuits. 

The trigger: a double triode is the 
basic counting unit. 

(5) The thyratron unit: which operates 
the relays and punch clutches. 

Mr. Baillie went on to describe the 
scale of sixteen counters. Having four 
trigger units, counts of up to sixteen 
digits could be made. This is rather 
inconvenient when decade counting is 
required, so with the addition of a triode 
connected in circuit, a scaie of ten is 
possible. 


discussed 
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Next, the general operation was de- 
scribed, showing how the cards are placed 
in a feed hopper and pass over the first 
read roller. The roller is fed with 40 volts 
through 70 wire brushes, one for each 
column on the card. The cards pass next 
to the punching station, then on to a 
second read roller, which is a checking 
station, and finally to the stacker. The 
card reading and card punching systems 
were described. 

To enable the pulses to be identified a 
trigger ring operating at 50 kilocycles per 
second and taking 500 milliseconds to 
complete a circuit of the ring is used in 
conjunction with a system of gates. The 
plugboard was shown, which enables the 
required programme to be set up. 

To doa subtraction, the machine uses the 
complement of the number. The following 
problem shows how this is done:— 

PROBLEM: 156—17 139 

Counter 000156 
Added 17 (in 
complement) 999982 
000138 
Carry from highest 
position 


000139 


Mr. Baillie went on to describe methods 
of multiplication, division and complex 
calculations such as 

(A + B)—C 
——_—————-=E 
D 

The talk was wound up by a general 
view of the machine. 

On Friday, 28th November, 1958, Mr. 
J. D. Tallantire, of the I.C.I., returned to 
the Scottish Section to give his paper, 
“Analytical Instrumentation of Chemical 
Processes’’, in Glasgow. 

Mr. Tallantire emphasised that he would 
be particularly concerned with plant 
instruments, and not with those for use 
in the laboratory. 

Apart from the usual parameters of 
temperature, pressure, flow, etc., such 
quantities as pH, oxygen, viscosity and 
conductivity need to be measured to give 
information on the quality of products. 
The speaker then discussed the reason for 
the use of analytical instruments. These 
instruments fall into three groups; chemi- 
cal, physico-chemical and physical. The 
first group includes such methods as 
automatic titration and _ absorption 
methods for the determinations of carbon 
dioxide, the second group includes the 
Hersch cell for oxygen measurement and 
chromatographic methods, and the last 
group includes thermal conductivity, 
density, viscosity and refractive index; 
the speaker also mentioned infra-red 
techniques. Mr. Tallantire then went on 
to discuss the use of various analytical 
methods in overcoming the difficult 
problems of sampling. He concluded by 
giving some forecasts of future trends in 
this field of instrumentation. 


South Wales Section 


THE first meeting of the session of the 
South Wales Section of the Society of 
Instrument Technology was held in the 
Physics Lecture Theatre of the Welsh 
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College of Advanced Technology on Ist 
October, 1958, Mr. A. D. Thomas in the 
chair. In his opening remarks Mr. Thomas 
apologised for the unavoidable absence 
of Professor R. G. Macmillan who has 
been elected chairman of the Section 
following the return of Mr. S. S. Carlisle 
to London. He referred to the stimulating 
influence and excellent work of Mr. Carlisle 
which had been reflected in the progress 
of the Section during the last two years. 
It was greatly regretted that his term of 
office as chairman of the Section had been 
curtailed and all members wished him 
every success in his new post. 

Introducing the speaker, the chairman 
said that Mr. Burns, a senior scientific 
officer at the Battersea Laboratories of the 
British Iron and Steel Research Associa- 
tion, was indeed well qualified to talk on 
“Some Applications of Optics in Steel 
Making Problems’’ having been largely 
responsible for the development of these 
new techniques. 

In his introductory remarks, Mr. Burns 
said that it might seem surprising that 
optics should play such an important part 
in steel making research. Sight was, 
however, the most analytical and highly 
developed of the human senses; the 
materials dealt with were often at 
extremely high temperatures and fre- 
quently in extremely rapid motion, both 
factors giving particular values to optical 
methods of investigation. 

The applications of optics could be 
divided into three classes according to 
their purposes, namely, seeing, measure- 
ment by seeing and measurement without 
seeing. There was often a natural develop- 
ment from one classification to the next 
and in the last class the human eye was 
replaced by photo-electric devices 

The lecturer then described projects in 
each category and explained how the 
peculiar associated circumstances, some- 
times beneficial, influenced the method of 
dealing with problems. He selected the 
various periscopes as examples of his first 
class, the most ambitious of these being 
the furnace scanning periscope designed 
to inspect or photograph the whole 
interior of an open hearth furnace from a 
single position. The optical design was 
conditioned by the need to enclose the 
instrument in a water-cooled jacket and 
to reduce to a minimum the size of the 
apertures admitting light and unwanted 
radiant heat. To secure the desired per- 
formance the optical head was fitted with 
a rotating glass plate reflecting a small 
fraction of the light entering one or other 
of three small windows which, in conjunc- 
tion with the rotation of the tube of the 
instrument, made it possible to examine 
any part of the furnace interior. Owing 
to the intense light radiated, optical 
devices with a high transmission loss 
could be used, there being still enough 
transmitted light to make high-speed 
camera studies at several hundred frames 
a second. The lecturer then showed a 
remarkable colour film taken with un- 
impaired definition from an effective view- 
point inside the furnace walls. 

The stereoscopic filming of the com- 
bustion zone of a blast-furnace was a 
research project which provided accurate 
measurement of an _ inaccessible fast- 
moving subject. Conditions in this vital 
part of the furnace had been the subject 
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of much speculation and atten 
been made to produce a m 
analogy by means of models. Fi ms were 
taken through a tuyere using t-vo large 
silica windows in place of the uswal small 
blue glass and the subject was so strongly 
luminous that it was possible to achieve 
the high filming speed of 1,(00/3,000 
frames per second, necessitated by the 
rapid movement of the particles. A 
16 mm high-speed ciné camera was used 
in conjunction with specially designed 
beam-splitters to produce on each frame 
two photographs of the view seen through 
left- and right-hand windows. A special 
optical system was developed to analyse 
the image of the film projected on a 
screen in the normal manner. The position 
of individual particles could be plotted 
with a high degree of accuracy and their 
tracks and speeds determined. From this 
information it had been established that 
the air blast opened a cavity in the 
burden two to three feet deep within 
which the air carried particles flying freely 
in circulatory motion. Mr. Burns showed 
a length of stereoscopic film taken through 
a tuyere of a South Wales blast furnace 
which was most impressive and indeed 
remarkable having regard to the diff 
culties involved. 

Briefly reviewing 
measuring width and sections of hot 
material, the lecturer described two 
methods for measuring strip width. For 
wide and slower-moving strip the position 
of each edge was measured by two “edge- 
follower’ units, the summation of the 
two readings producing a width measure- 
ment. For narrower and faster-moving 
rolled strip, a reflected parallel beam 
passed and was curtailed by the two 
edges of the strip, thus achieving self- 
compensation for lateral movement, the 
width of the residual beam received by the 
photo-electric unit being an_ inverse 
measure of the strip width. This parallel 
beam technique could be extended to 
produce images, the size of which depended 
only on the size and not the distance of an 
object. This principle was being applied 
in a number of projects involving the 
measurement of remote specimens and 
theoretically it could produce a complete 
cross-section of an extended object of 
uniform (but not re-entrant) section by 
appropriately compounding a __ large 
number of side views of the object. This 
was most convincingly demonstrated by 
the lecturer when he produced _phote- 
graphs taken by this means together with 
the original specimens, the cross-sections 
of which could be seen to correspond 
exactly with the synthesised profile 
produced. 

Finally, Mr. Burns commented on new 
developments in light-weight closed-loop 
television systems and, using an industrial 
type camera and receiver, demonstrated 
the versatility of such equipment. It 
could assist in making exact measufe 
ments and, since the output of the tele- 
vision camera is an electrical signal before 
it is converted back to a visual one, tt 
might in some cases be adapted to replace 
the human observer. 

The meeting closed with a vote of 
thanks proposed by Mr. R. N. Aldrich 
Smith, who paid tribute to the excellence 
of the demonstration equipment 
Burns had prepared for his lecture. 
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\ MEETING was held on the 29th October 
1958, in the Courtybella Institute, New- 
port, by the courtesy of the Whitehead 
Iron & Stec!] Co. Ltd. 

Introducing the speaker, the chairman, 
Professor RK. H. Macmillan, welcomed 
Mr. J. K. Burkitt, the chief instrument 
engineer for the Alkali Division of I.C.1. 
Ltd. Mr. Burkitt was a founder member of 
the Manchester Section and its chairman 
last sessiol He had been closely con- 
nected with instrumentation, particularly 
automatic control, from its very early 
jays and could speak with authority on 
‘The Art and Craft of Instrumentation’’. 

In his introduction the lecturer said 
that, in this connection, art was the utili- 
sation of past experience and craft the 
scientific approach. A fuller understand- 
ing of these techniques would be obtained 
from an appreciation of the development 
of the simple instruments of the pre-war 
era into the present complex control 
systems; the lecturer supplied the neces- 
sary background by showing a series of 
well-chosen slides. The slides emphasised 
the history of process controllers from 
the pre-1930 era when hydraulic instru- 
ments based on the “‘moving jet’’ gave an 
excellent performance for pressure, flow 
and flow ratio applications. In the early 
1930's other hydraulic and water operated 
controllers, depending on a sensitive pilot 
valve or a moving nozzle for the error 
measurement, gave a good account of 
themselves in many applications. How- 
ever, the real theoretical basis of the 
modern automatic controller was laid down 
in 1936 by Callendar, Hartree and Porter 
in their studies of time-lag in a control 
system (Phil. Trans. Roy. Soc., Series A, 
236 (756), pp. 415-444); this formed the 
theory for the 3-term controller with its 
proportional, integral and _ derivative 
actions. Slides of some early experimental 
apparatus were shown, including a very 
early one where a proportional control 
operated at intervals corresponding 
roughly to the time-lag in a process vessel. 

Using simple but informative diagrams, 
Mr. Burkitt explained the principle of the 
present-day 3-term pneumatic controller 
and of two recent electronic controllers. 
He showed that, during the war, the 
Servo-mechanisms Panel was responsible 
lor a great advance in control theory and 
that soon after the war the process 
industries developed their process fre- 
quency response techniques. Soon it 
became evident that gun-laying tech- 
niques and process control systems had 
much in common, the main differences 
being that of (i) speed of response and (ii) 


a fixed target (such as a constant tempera- 
» ture or pressure) as against a moving 


target (such as an aeroplane). The for- 
mation of the Control Section saw the 
amalgamation of the two interests and 
progress has since been relatively rapid 


» towards a better understanding of control 


engineering. 

_ At present there are considerable gaps 
in our knowledge. Progress in the control 
feld is largely dependent on a knowledge 
of the dynamic characteristics of existing 


plant so that new plant could be designed 
in the best possible way by calculating 
controllability and using instruments to 

: reduce initial capital cost, to give increased 
ethciency of operation and to release plant 
Operators of stress. 
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Much operational research had _ been 
carried out and the results of factorial 
experiments could indicate the direction 
in which the variables should be moved to 
give the best yield at least cost. 

There was little doubt that our present 
standard of accuracy and _ reliability 
would be inadequate for future instru- 
mentation, the necessary improvement 
involving the development of new tech- 
niques. 

There was still a future for the 
pneumatic controller which had in fact 
reached a very high standard, though 
electronic control seemed the obvious 
choice when the initial measuring signal 
was electrical or when fast response was 
required. Fewer instruments in the 
control panel and scanners with alarms 
and automatic logging replacing con- 
tinuous recordings would result in far 
more compact instrumentation. The use 
of computers, not necessarily complicated 
digital types, but present analogue 
computers similar to the OQuarrie optimal 
controller may well be worthwhile. 

In all this future work, the research 
and development engineer wiil play a very 
important part in finding new techniques 
and new instruments to give more 
controllable and more efficiently designed 
plants than we have at present. The best 
results will be obtained by the co-opera- 
tion of the design, research and develop- 
ment, installation and maintenance engi- 
neers, the work being linked intimately 
with mechanical design and development, 
plant management and sales _ require- 
ments. Future developments will there- 
fore depend largely upon combined efforts 
in operational research and the use of 
scientific methods rather than the appli- 
cation of a particular science. 

Finally, Mr. Burkitt said that there was 
hope for all of us in exploring the science 
and art of instrumentation and we could 
be dignified pioneers without being great 
inventors. 

The meeting closed with a vote of 
thanks proposed by Mr. J. C. McDonald. 


South Yorkshire Section 


On Wednesday, 7th January, 1959, 
Professor M. W. Thring, of Sheffield Uni- 
versity, presented a paper on “‘Instru- 
ments for Flame Radiation and Heat 
Transfer Measurements’’. Professor Thring 
is a recognised authority on this subject 
but he opened his talk by saying that 
the work he was to describe had been 
initiated by many organisations such as 
B.1.S.R.A., B.C.U.R.A. and the Inter- 
national Flame Radiation Research Group 
at Imjuiden in Holland. 

Many of the required measurements for 
flame research had now been developed 
but there were still a few inconvenient 
omissions. For instance, a measurement 
of the local emissivity at a particular 
point in a flame would be most useful but, 
at the moment, only overall emissivity 
and temperatures could be measured. The 
accepted technique at the moment was to 
use a sighting path through the flame and 
measure the radiation received from a 
watercooled background and from a 
surface of known temperature. Twin 
thermopile radiation pyrometers simplified 
the measurement and it was then relatively 
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easy to calculate a flame temperature 
and emissivity. Care had to be taken in 
interpreting the physical significance of 
these results since the distribution across 
the flame was extremely variable 

Some considerable attention had to be 
directed at local flame temperature 
measurements and small suction pyro 
meters were used with success The 
Venturi pneumatic pyrometer developed 
by B.C.U.R.A. showed great promise of 
being a reliable instrument for industrial 
use although some work was still necessary 
on the design aspect with low Reynolds 
number. Other long term development 
techniques such as measuring the velocity 
of sound or the absorption of « and B rays 
appeared somewhat clumsy at the moment. 

A considerable amount of development 
work had been carried out on heat flow 
meters since they represent the best 
means of measuring flame performance 
Conventional types such as the water 
calorimeter and the thermal conductivity 
block had been developed for this purpose 
and various techniques used to attempt 
to separate the convection and radiation 
parts of the heat transfer 

Professor Thring finally described a few 
instruments for such measurements as 
soot concentration, particle size distribu- 
tion measurement and velocity distribu- 
tion, whilst not strictly heat transfer 
measurements, they were essential to the 
understanding of the behaviour of a flame 

Some interesting discussion followed his 
talk, particularly on the subjects of the 
Venturi pneumatic pyrometer and the 
design of burners, and finally a vote ol 
thanks was proposed by Mr. T. Land. 


Physical Society Apprentices’ 
Competition 


In the Apprentices’ Competition for 
functional scale models of scientific 
instruments, held in conjunction with 
the Physical Society, 1959, Exhibition, 
first, second and third prizes went to 
apprentices from the North Woolwich 
works of Standard Telephones and Cables. 

Pictured below, with awards after the 
prize-giving ceremonies, are from left to 
right: Frederick Young (18), 3rd Prize, 
Models of an instrument for testing the 
tearing resistance of cable insulating 
paper, and of a guillotine for cutting 
sample test pieces to a predetermined 
size: Allan Webster (20), Ist Prize, Fly 
press with blank and piercing tool, and 
Derick Irving (18), 2nd Prize, Shore 
scleroscope or hardness tester. 
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New Appointments at S. Smith & Sons 
\ co-ordinating board has _ been 
appointed to direct and co-ordinate the 


following units of S. Smith & Sons 
(England) Limited and its subsidiary 


companies, which will be collectively 

known as “Smiths Aviation and Marine 

Divisions”: 

Smiths Aircraft Instruments Limited. 

Smiths Industrial Instruments Limited. 

Waymouth Gauges & Instruments 
Limited. 

David Harcourt Limited. 

Kelvin & Hughes Limited and subsidiary 
companies. 

That part of the business of S. Smith & 
Sons (England) Limited devoted to 
the manufacture or sale of aviation 
and allied products. 

The constituent companies of the new 
divisions will continue to function through 
their respective boards and_ executive 
managements 

The composition of the co-ordinating 
board is as follows: 

Chairman: Ralph Gordon-Smith (chair- 
man and managing director of S. Smith & 
Sons (England) Ltd.). 


Managing director: G. B. G. Potter, 
B.Sc., M.1I.Mech.E., F.R.Ae.S. (managing 


director of Kelvin & Hughes Ltd.) 

Directors: L. A. Morgan, A.F.R.Ae.S 
(director and general manager of Smiths 
Aircraft Instruments Ltd.); W/Cdr. H. M. 
Samuelson, R.A.F.O., A.M.1.E.E. (techni- 
cal sales director of Smiths Aircraft 
Instruments Ltd.); G. S. Sturrock, M.A. 
(Cantab.), F.C.1.P.A. (commercial director 
of Kelvin & Hughes Ltd.). 

The administrative headquarters of 
Smiths Aviation and Marine Divisions will 
be Kelvin House, Wembley Park Drive, 
Wembley, Middlesex. 


Mr. D. G. Haigh 

Mr. D. G. Haigh, M.I.E.FE., has been 
appointed export manager of Chloride 
Batteries Ltd. He is now responsible for 
ensuring co-ordination of export marketing 
within the existing framework of the 
product selling organisation, for the con- 
trol of overseas representatives and the 
overall administration of overseas agencies. 
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D. G. Haigh. 


RSONALITIES 


Sperry Reorganisation 


The chairman of the board of directors 
of Sperry Gyroscope Company Limited, 
Mr. Arthur Hillier, O.B.E., J.P., has 
announced details of a substantial re- 
organisation in the company’s administra- 
tion. 

The main objective is a decentralisa- 
tion of management and the establish- 
ment of three separate operating divisions, 
each embracing its own sales, design and 
manufacturing effort. These three divi- 
sions will be known as the Brentford, 
Bracknell and Industrial Divisions. 

Sperry’s rapidly growing interests in 
industrial control engineering will be 
concentrated in the new _ Industrial 
Division. These interests include 
hydraulics for both industrial and aircraft 
applications, electro - mechanical com- 
ponents, such as synchros, inductive pick- 
offs and similar servo units, process 
control components and systems, auto- 
matic machine control, measuring systems 
and components, non-destructive testing 
equipment, control systems and _instru- 
mentation for nuclear energy projects and 
for process control work. 

The Brentford Division will be 
responsible for the company’s aero- 
nautical, marine and naval activities, 
whilst the Bracknell Division will con- 
centrate on Government contract work 
for guided weapons and inertial naviga- 
tion. 

In disclosing these changes in the 
organisational structure, Mr. Hillier also 
announced the election of Mr. Robert 
Broadbent as a managing director of the 
company, under whose direct executive 
control the three divisional managers will 
operate. Mr. Broadbent has been director 
and general manager of the company for 
some years past. 

Manager of the Industrial Division will 
be Mr. M. L. Jofeh, O.B.E., formerly the 
company’s chief engineer, and further 
executive appointments in this division’s 
sales organisation include Mr. D. Burns as 
sales manager and manager, process 
control; Mr. W. G. Lisle as manager, 
machine systems; Mr. D. McNaught as 
manager, electro-mechanical components ; 
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Mr. R. Broadbent. 





Mr. P. C. Ruggles. 





and Mr. F. G. 


Bradbury as manager 
Vickers hydraulics. 

Manager of the Brentford Division will 
be Wing Commander J. C. G. Bell, who 


relinquishes the position and title of 
sales manager but continues to be a 
director of the company. Mr. H. B 
Sedgfield, M.B.E., is appointed manager 
of the Bracknell Division and relinquishes 
the position and title of engineering 
director but continues to be a director of 
the company. A new factory has recently 
been built in the New Town for this 
facility and is now rapidly coming into 
full operation. 


Mr. P. C. Ruggles 

English Electric Valve Co. announce 
that Her Majesty The Queen has honoured 
one of their senior engineers, Mr. P. C 
Ruggles, B.Sc., conferring upon him the 
title of Member of the British Empire. 

Mr. Ruggles has been with the English 
Electric Valve Company since its inception, 
being concerned largely with research and 
development of microwave valves ol 
national importance. It is for his work 
in this connection that the award has been 
mide. 


Metropolitan-Vickers Appointment 

Metropolitan-Vickers Electrical Co. Ltd 
announces the appointment of Mr. H 
West, Assoc.M.C.T., Hon.M.Sc. (Man- 
chester), M.I.Mech.E., M.I.E.E., Member 
A.M.E.M.E., as assistant managing direc: 
tor. Mr. West ceases to act as director 0! 
Electrical Engineering from the same date 


New Manager of Crompton Parkinson 
Limited Development and Research 
Department 

Mr. J. G. P.. Anderson, B.$Se 
F.Comm.A., A.M.I.E.E., A.M.B.1.M., has 
been appointed manager of the Develop- 
ment and Research Dept. Mr. Anderson 
joined Crompton Parkinson Ltd. in 1939 
as a graduate apprentice from Edinburg! 
University and until his new appointment! 
was manager of the A.S.T.A. Short-Circutt 
Testing Station at Chelmsford. 
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eee ¢CNEW 


HIGH SPEED 
— PANEL MOUNTING 
= au COUNTER 






ELECTRO-MAGNETIC 





NOW 


With 


— This counter can be 


INSTANT 
supplied with the first 


: . E CT R Cc wheel graduated 0to9 
R - ‘ ET or 0 to || as standard. 





This counter embodies all the well tried features of our Type 100 Electric 
Counters, plus electric reset. This form of reset is particularly useful where a 
number of counters are required to be reset at the same time. 

Coils for both resetting and counting can be supplied for operation on the FACTORY 
following voltages:— 


24/48 volts D.C., 110/115 volts A.C. 50 and 60 cycles, and 230/250 volts A.C. | EQUIPMENT 
50 cycles. A further model is now available with improved push-button EXHIBITION 
manual resetting facilities which ensure that the counter is virtually sealed. 





EARLS COURT 


Ou nti n APRIL 717, 1959 
g Write for full details. 











n st ru m ents lid at Stand No. H. 28. 


COUNTING INSTRUMENTS LTD., 5 Elstree Way, Boreham Wood, Herts. 
Tel.: ELStree 1382 (4 lines) 
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Mr. R. A. Bent 

Lancashire Dynamo announce the 
appointment of Mr R \. Bent 
\.M.L.E.E., A.M.Brit.1.R.E., to the Board 
of Lancashire Dynamo Holdings Ltd 

Mr. Bent, who was born in Stafford in 
1922, is managing director of Lancashire 
Dynamo Electronic Products Ltd., Ruge- 
ley, a company of which he was one of 
the founders, in 1946. 


A.E.|. Appointments 

The A.E.1.-John Thompson Nuclear 
Energy Company Limited announce the 
following appointments as from the Ist 
January, 1959 

Mr. S. A. Ghalib is appointed general 
manager of the company. 

Mr. J. R. M. Southwood is appointed 
chief engineer 

Mr. B. M. Bonfield is appointed secre- 
tary of the company, and Mr. A. R. I aing 
will be assistant secretary. 

Mr. Ghalib, who was a_ College 
apprentice at Metropolitan-Vickers Electri- 
cal Company Limited, was appointed a 
group leader of the A.E.1.-John Thomp- 
son Nuclear Energy Company Limited in 
September, 1954, and, on the formation of 
the company in 1956, was made chief 
engineer. 

Mr. Southwood obtained a_ B.Se., 
A.M.I.E.E. at St. Andrews University 
and, after serving in the Army, became a 
College apprentice at Metropolitan- Vickers 
Electrical Co. Ltd. In 1954 he joined the 
\.E.1.-John Thompson Group under Mr. 
Ghalib. 


Head of Airborne Radar, R.R.E. 
The Ministry of Supply announces that 
Dr. T. S. England has been appointed 
Head of Airborne Radar at the Royal 
Radar Establishment, Malvern. He took 

up duty at the beginning of the year. 


Belgium Honours Westool Chairman 

Mr. B. A. Williams, C.B.E., M.I.P.E., 
chairman of Westool Limited, St. Helen's 
Auckland, County Durham, and Williams 
and Williams Ltd., Chester, has been 
appointed a Commander of the Order of 
the Crown of Belgium 

The award has been made in recognition 
of his services to Belgian industry 


Sunvic Controls’ Sales Managers 

Sunvic Controls Limited announce 
alterations in their sales organisation. 
Mr. C. E. Walters has been appointed 
general sales manager covering all of 
the company’s products but, in addition, 
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Mr. R.A. Bent. 


is retaining responsibility for the Domestic 
Products Division. Sales managers of 
other divisions are: Mr. R. Lloyd, Scienti- 
fic and Industrial Products; Mr. J. M 
Anderson, Pneumatic Instruments; Mr. 


W. J. Donnelly, Data Processing. Manager 
of the Contracts Section is Mr. E. C. Bird 


Automatic Welding Appointment 

Mr. Matthew Hudson has joined the 
staff of Rockweld Ltd. as an automatic 
welding engineer. He will be responsible 
for preparing automatic welding schemes 
in the application of the Rockweld 
Autopak automatic welding equipment. 

Mr. Hudson has had wide experience of 
automatic welding, particularly in the 
construction of pressure vessels, as well as 
in shipbuilding and a wide range of 
engineering applications. He is a qualified 
radiographer. 


Mullard Director’s 25 years’ Service 

Dr. J. D. Stephenson, M.Sc., Ph.D., 
M.J.E.E., a director of Mullard Limited 
has completed 25 years of service with the 
company. 

Dr. Stephenson joined Mullard in 1933 
from Durham University where he took 
degrees in physics, applied science and 
electrical engineering and did four years of 
research work. During his service with 
Mullard he has been concerned with all 
aspects of the company’s manufacturing 
activities. 

He has been a director of The Mullard 
Radio Valve Co. Ltd. and of Mullard 
Blackburn Works Ltd. for several years, 
and in 1956 was appointed a director of 
Mullard Ltd. 


New Chairman Appointed for Texas 
Instruments Limited—Bedford 

Mr. Cecil Dotson, of Dallas, Texas, 
U.S.A., has been appointed chairman of 
the board of Texas Instruments Limited, 
Bedford—first European subsidiary of the 
American organisation and largest manu- 
facturers of silicon semiconductors (tran- 
sistors) in this country. 

Mr. Dotson joins the expanding British 
company as efforts are intensifying for an 
even wider acceptance of its transistors 
and rectifiers in the United Kingdom and 
European industrial markets. 

An extensive new plant is planned for 
erection on a site of 240,000 square feet 
at Hoo Farm, Bedford. Building com- 
menced early this year and by 1963 it is 
expected that 1,400 people will be work- 
ing for the company. 


Mr. C. Dotson. 
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Mr. J. Lasenby 

Messrs. Everett Edgcumbe announce 
that Mr. J. S. Lasenby has recently been 
appointed sales manager, operating from 
the head office at Colindale. Mr. Lasenby, 
who received his technical training at the 
Paddington and Wandsworth Technical 
Colleges, is the third ex-apprentice of the 
company to be promoted to a managerial 
post, two earlier appointments being those 
of chief engineer and chief of test 
respectively. 


Mr. J. A. Hayward 

Mr. J. A. Hayward, who since demobi- 
lisation from the R.A.F. in 1946 has been 
serving the Firth Cleveland Group as a 
director of overseas companies in South 
Africa, West Indies, U.S.A. and Canada, 
has now in addition been appointed to the 
board of Firth Cleveland Limited, 8 
Cleveland Row, S.W.1, of which company 
Mr. C. W. Hayward is chairman and 
managing director. 


Award to Distinguished 
Commonwealth Engineer 

The Council of The _ Institution of 
Mechanical Engineers have awarded the 
1959 James Watt International Medal to 
Sir Claude D. Gibb, K.B.E., D.Se., M.E 
(Adelaide), M.I.Mech.E., M.I.E., Aust., 
F.R.S., as an engineer who has achieved 
recognition both by his work as a mechani- 
cal engineer and by the ability with which 
he had applied science to the progress of 
mechanical engineering. Sir Claude Gibb 
was nominated by the Institution of Engi- 
neers, Australia, and the Institution of 
Mechanical Engineers. 

It was intended to make the presenta- 
tion to Sir Claude Gibb at the meeting ol 
the Institution at 1 Birdcage Walk, West- 
minster, S.W.1, at 6 p.m. on Friday, 23rd 
January, but in view of his sudden death 
these arrangements were modified and, 
at the meeting an appreciation was given 
of the work of Sir Claude, and arrange- 
ments announed for the transmission of 
the medal to Lady Gibb. 


Award of Benjamin Franklin Medal 

With the approval of H.R.H. The Duke 
of Edinburgh, president of the Royal Society 
of Arts, the Benjamin Franklin Medal for 
1959 has been awarded to Henry George 
Nelson, M.A., M.I.C.E., M.1.Mech.E., 
M.1.E.E., managing director of The English 
Electric Co. Ltd., for his work in scien- 
tific industrial development. The award is 
made annually to individuals who have 
attained early distinction, with promise of 
future achievement, in the promotion of 
arts, manufactures and commerce. 
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The HIGH linearity 
LOW friction 
TACHO 


The high linearity of the output of the L.S.E. 
direct current tachogenerator (resulting from the 
absence of an iron mass in the armature) is of 
particular value for use with computing or 
integrating systems. 

Desirable ‘low’ characteristics include low inertia, 


low friction torque and low ripple content. 


Abridged data: 
D.C. output 20 volts into 20,000 ohms at 
1,000 r.p.m. 
Linearity 0-25% up to 1,500 r.p.m. 
Temperature coefficient 0-013% per °C. 
Ripple content less than 5% at 1,500 r.p.m. 
Moment of inertia 0-52 oz - in.? 
Friction torque less than 20 grm. cms. 


For fuller details of this and other L.S.E. instruments, 
write to: 


LAURENCE, SCOTT 


AND 
ELECTROMOTORS LTD. 


Instrument Department, Openshaw, MANCHESTER 
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..» SPECIFY SUNVIC 


Sunvic components are widely used for controlling equipment 
such as moulding presses, furnaces, incubators, chemical plant, 
etc. Together with the Sunvic potentiometric recorder they also 
have numerous applications in scientific and industrial research 
particularly for measuring controlling and recording temperature 
and small electrical quantities. 

If you have a specific problem or would like technical information 
on any or all Sunvic components, please contact Sunvic Controls 
Ltd., P.O. Box 1, Harlow, Essex. Tel: Harlow 25271. 








ADJUSTABLE 
BIMETAL THERMOSTATS 


Sunvic TS thermostats are operated 
by a bimetal strip wound into the form of a 
helix. Can be used to control temperatures of up to 
300°C. (570°F.) for a variety of applications in 
research and industry. Models available for air 
temperature control of rooms, cold storage and drying 
chambers, for oven control and general laboratory work, 
and with a sensitivity of +1/10°C. for very accurate control. 


ENERGY REGULATORS 


The Sunvic energy regulator effects its 
control by periodically switching on and off 
the power, the ratio of the on-time to the 
total time determining the average power 
input, which is continuously variable. 
Available in several forms with a continuous 
rating of 1kW at 230V. A.C.; also supplied 
with an HVS relay for larger loads 





HOTWIRE VACUUM SWITCH 
(HVS) TUBES AND RELAYS 


Available either as a loose tube for switching up to 
10 kW at 400V. A.C. or D.C. or as a complete relay 
either enclosed in a plastic box or mounted on a 
paxolin base for incorporation in customer's 

own equipment. For single—or three-phase A.C 
applications. Advantages are: no arcing; silent 
operation; low, non-inductive operat ng current; 
A.C. or D.C.; inductive or non-inductive loads. 








relays, thermostats, time delays, energy regulators, 


An A.E. 1. Coebony D.C. amplifiers and potentiometric recorders — 
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Mr. Nelson is generally responsible for 
all the firm’s electrical engineering, steam 
turbine engineering, diesel engineering, 
guided missiles, aircraft, electrics, com- 
puters and locomotives. He is also one of 
the three executive directors of a con- 
sortium responsible for a contract to 
build the world’s largest atomic power 
station at Hinkley Point, Somerset 

His membership of Government Com- 
mittees includes the Engineering Advisory 
Council and the Advisory Council for 
Middle East Trade. In addition he serves 
on the Management Committee of the 
Society of British Aircraft Constructors 
Ltd., and has also represented the engi- 
neering industry at a number of inter- 
national conferences 

This is the third award of the Benjamin 
Franklin Medal, which was instituted in 
1956 to commemorate the 250th anni- 
versary of Franklin’s birth and _ his 
election to membership of the Society of 
Arts in 1756. The two previous recipients 
were Professor F. C. Williams, F.R.S., in 
1957, and Mr. Peter Ustinov last year. 


BICC New Appointments 

British Insulated Callender’s Cables 
Limited announce the appointment of 
Mr. G. N. Blades, A.M.E.M.E., as regional 
manager, London, in succession to Mr. 
E. A. Sayers, who retired on 3lst Decem- 
ber, 1958. Mr. Blades was formerly 
divisional sales manager (Rubber Cables) 
at the Leigh Works and this position has 
been taken by Mr. D. I. S. Hinton, B.A. 
(Mech. Science). Prior to his official 
appointment on Ist November, 1958, Mr. 
Hinton was the BICC sales engineer 
(Aircraft). 


E.E.A. Deputy Secretary 

Mr. A. S. Marshall has been appointed 
to the new post of deputy secretary to 
Mr. H. E. F. Taylor, secretary of the 
Electronic Engineering Association, II 
Green Street, W.1. 

Mr. Marshall was called to the Bar 
(Middle Temple) in 1957 and has com- 
pleted a pupillage in chambers, specialising 
in Admiralty and commercial law. 


Mr. F. E. Varlow 

Mr. F. E. Varlow, B.Sc., sales director 
of Audley Engineering Company Limited, 
has assumed overall responsibility for a 
newly-created department to handle 
Audco Annin Products. 

Mr. R. C. Archbold has been appointed 
manager of the new department handling 
Audco Annin Products. 


Tour by Chairman of Griffin & George 
Company 


On the 17th January, Mr. K. G. Sinclair, 
chairman of the Griffin & George Group 
of Companies, left London for a tour of 
India, Singapore, Australia and New 
Zealand. He will be returning to the 
United Kingdom on the 22nd March. 

Mr. Sinclair's goodwill tour coincides 
with the publication of the Group's most 
recent catalogue of physical and laboratory 
apparatus, and he will be carrying with 
him the first copy of this 350-page 
catalogue. 

Mr. Sinclair will be re-establishing many 
contacts through specific invitations but 
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he hopes that he will have the pleasure 
of meeting may other customers in the 
towns on his route. 


Mr. J. S. Fleuret 


Northey Rotary Compressors Ltd. 
announce the death after a long illness of 
their sales director, Mr. J]. S. Fleuret. 


Plessey Executive Awarded M.B.E. 


Mr. A. C. Emery, chief draughtsman of 
the Telecommunications Division of The 
Plessey Company Limited at Ilford, has 
been awarded the M.B.E., it was an- 
nounced in the New Year’s Honours List. 

Mr. Emery, who has been with lessey 
for twenty years, was seconded to the 
Signals Research Development Establish- 
ment during the war for two years. 


Sales Representative for East and 
West Africa 


Mr. W. Wanstall has been appointed 
sales and technical service representative 
by Chloride Batteries Ltd., Grosvenor 
Gardens House, Grosvenor Gardens, 
London, S.W.1, to cover the territories 
of East and West Africa. He will be 
responsible for developing, in conjunction 
with established agents, sales of Exide 
automotive batteries, Exide-Ironclad trac- 
tion batteries, Chloride stationary batteries 
and Keepalite emergency lighting equip- 
ment. 


English Electric Managerial 
Appointments 

The English Electric Company Ltd. 
announces that in view of the continuing 
expansion of the company at home and 
overseas and of the wider responsibilities 
now carried by members of the central 
management, the appointments of the 
following executives have been re-desig- 
nated as follows: 

Mr. E. B. Banks, A.M.I.E.E., is ap- 
pointed director of commercial policy, con- 
tracts and sales; 

Mr. P. L. de Laszlo, O.B.E., is appointed 
director of corporate affairs; 

Mr. W. M. Hurton is appointed director 
of group manufacturing development; 

_. L: &. Sport, Me. MIE.E., 
M.Inst.T., is appointed director of over- 
seas operations. 


Lancashire Dynamo Electronic 


Products Limited, Appointment of 
Chief Engineer 
Mr. K. A. Robinson, of Lancashire 


Dynamo Electronic Products Ltd., was on 
the Ist January, 1959, promoted within 
the company to a new appointment as 
chief engineer. In this position he will be 
responsible for application engineering 
aspects of the operations of the company. 
Mr. W. F. Hill has been appointed chief 
development engineer with L.D.E.P., 
taking over the position formerly held by 
Mr. K. A. Robinson. 


New E.M.I. Appointments 


Mr. D. G. Ashton Davies has now taken 
up his appointment as sales manager of 
the Instrument Division of E.M.I. Elec- 
tronics Ltd. 

The Instrument Division markets a 
wide range of electronic test equipment, 
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industrial measuring apparatus, closed- 
circuit television and nucleonic instry- 


ments. 

Mr. Ashton Davies has had considerable 
experience in the electronics indi stry and 
has previously held positions wit!) Marconj 
Instruments Ltd., and Mullard Ltd. He 
comes to E.M.I. from British Physical 
Laboratories Ltd. where he has been sales 
manager for the past two years. 

Another new’ E.M.I. Electronics’ 
appointment is that of Mr. Charles 
Kramskoy, who now becomes chief engi- 
neer of the Commercial Division 

Mr. Kramskoy was previously respon- 
sible for the development work on the 
company’s new EMIDEC 2400 computer 
which has been developed in collaboration 
with the National Research Development 
Corporation. 


1.C.T. 


International Computers and Tabulators 
Ltd. (1.C.T.) is the name of the company 
resulting from the merger of The British 
Tabulating Machine Co. Ltd. and Powers- 
Samas Accounting Machines Ltd., and is 
Britain’s largest manufacturer and distri- 
butor of data processing machinery. I.C.T 
employs about 15,500 staff and_ its 
assets are valued at nearly £24m. 

The chairman of I.C.T. is Sir Cecil M 
Weir, K.C.M.G., K.B.E., M.C. He has 
been a chairman of the British Tabulating 
Machine Co. Ltd. since 1951, and is also 
a director of the Pyrene Co. Ltd. and 
British Enka Ltd. and a part-time member 
of the British Transport Commission. Sir 
Cecil Weir was president of the Institution 
of Production Engineers in 1952-53 and is 
an honorary freeman and liveryman of the 
Worshipful Company of Leathersellers. 

One of the factors which initiated the 
merger of the companies was the emergence 
of the Common Market and the Free 
Trade Area. 

As a result of the merger I.C.T. will be 
able to cover a wider market with more 
varied equipment than was covered by 
either company separately, and will be 
able to supply either electro-mechanical, 
mechanical, or electronic punched cards 
and computing equipment. 

Both B.T.M. and Powers-Samas have 
invested heavily into research into and 
development of orthodox punched card 
equipment and both companies have been 
undertaking research into high-speed 
printing. The merged company therefore 
has available not only the sum of the 
techniques and specialist knowledge ol 
B.T.M. and Powers-Samas but also that 
derived by B.T.M. from its association 
with The General Electric Co. and with 
the Laboratory for Electronics in Boston, 
U.S.A., and by Powers-Samas from its 
association with Ferranti Ltd. 

The technical aim of I.C.T. will be to 
supply the market with the best punched 
card equipment from both companies, and 
among the amendments to be undertaken 
will be the standardisation of the 8) 
column card. A further aim is to provide 
a range of electronic computers sufficiently 
flexible to meet the needs of small, 
medium and large users in commerce, 
industry and Government. 
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LLOYD PARKINSON 
PANELS 





DESIGNED TO 
INDIVIDUAL 
REQUIREMENTS 


Manufactured by Craftsmen 











LLOYD PARKINSON LIMITED 


9 ETHELRED STREET ~ LONDON « S.E.II Telephone ~* RELiance 343] 











By far the clearest 


The NEW Cambiidge 


CONTROLLER 


with illuminated centre-line display 


This gives by far the clearest indication of control 
situation even at distances from which the scale 
graduations cannot be read. The scale is projected 
optically on to a translucent screen and can be set 
to bring the “desired value” in line with a fixed 
datum on the centre line of the instrument. When 
a moving pointer is also in line with this datum, the 
plant is “on control”, and any deviation is 
immediately visible. 





instrument. The latter is a practical and economical 
alternative to instruments using saturable reactors, 
power positioned variable transformers, and similar 

The controller is available in a simple ON-OFF expensive control devices. The same “error display” 
version or as a time-modulated 3-term control system is used in both versions. 


Send for NEW List 28Y. For future publications, ask for Mailing Form Y/12/58. 
CAMBRIDGE INSTRUMENT CO. LTD. |3 GrRosvENoR PLACE, LONDON, S.w.! 
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CUSTOM MADE 
PRECISION GLASS MOULDINGS 
* TO 2 DIAMETER 


PHE ENGLISH GLASS CO.LTD 


[EMPIRE ROAD, LEICESTER 


RE | 
_ . 
7, 
~ 


Circle 61 for further in‘ormation 














Good Instruments deserve good Causes! 


| 
| 
| 
| 
| 
| 
| 
| 





| 
Stitched Instrument Cases and Covers in | 
leather and cloth, ‘‘made to measure”’, to fit | 
your own products—also moulded to givea_ | 
streamlined effect. | 
We design for portability, protection, speed 
of use and sales appeal. 


Send us your problems to solve 


Cc. S. LINDSEY LTD. 


67-73 MARLBOROUGH GROVE, S.E.1 Phone: BERmondsey 2934 














INSTRUMENT 


GEARS 


PRECISION MACHINE CUT 














SPENCER 


COMPONENTS 


5 HIGH STREET 
BIRMINGHAM - 14 
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CLASSIFIED 
ADVERTISEMENT 


If you want to emphasise your firm’s services or 
equipment; if you wish to advertise a vacant situa- 
tion, buy or sell equipment, the Classified Advertise- 
ment columns of “INSTRUMENT PRACTICE” will 
prove a valuable medium for your announcement— 
and bring results quickly. 


SITUATIONS WANTED — 4d. per word, minimum 6/- 
SITUATIONS VACANT - 6d. per word, minimum 10/- 
CAPACITIES AVAILABLE- 6d. per word, minimum 10/- 
SERVICES AVAILABLE - 6d. per word, minimum 10/- 
BUSINESS OPPORTUNITIES 6d. per word, minimum 10/- 


Rates for other advertisements may be had on applica- 
tion to: 


Classified Advertisement Dept., 
INSTRUMENT PRACTICE 
9 Gough Square, London, E.C.4 
Telephone: Fleet Street 3172 





——) 








oe 
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ACCURATE 
RECORDING INSTRUMENT 
co. 

vapour 
pressure 
thermometers 
or industry 


whatever 
the tube .. . 





... there’sa 
“WADE” to join it 





Copper .... plastic.... 
copper and plastic, it makes 
no difference to us. We 
design couplings for all kinds 
of tubing—with straight, tee 
or elbow fittings in sizes to 
suit most people. 









INFORMATION 


WITH PLEASURE RTON, S.W.19 Liberty 5661/2/3 


manufactured under ideal P L A S T | Cc & a O P P E R 


conditions backed by 






years of experience 


and know-how for a perfect Wh Dp —E 
ee come | Joint use Vig eae 


INDICATING ANDO INDICATING AND 





RECORDING NON -INDICATING 








MARTEN HOUSE, 37/49 East Rd., London, N.1. CLErkenwell 2534/5 


e VACUUM GAUGES 





TEMPERATURE © CONTROLLERS 
IRISH SUBSIDIARY 
DIAL THERMOMETERS TEMPERATURE 
ARIC (IRELAND) LTO 
RECOROERS PRESSURE. CONTENTS 
6 MONTAGUE ST., DUBLIN 
CONTROLLERS Cever 








COMPENSATING AMPLIFIERS 








BY STERNS! 
s or 
tua The output current of the Compensating Amplifier is directly proportional to the input 
tu signal (d.c. current or voltage). 
tise- Amplifiers are used for the following applications: 
will |  Wattless amplification of small d.c. voltages and currents of the type appearing in 
nt— the output circuit of chemical and physical active or inactive transmitters. 
Tele-transmission of measured values which can be represented as d.c. voltages or 
currents (temperatures by means of thermocouples or resistance thermometers,mechanically 
6/ measured quantities by means of resistance transmitters). This system is suitable for 
10/- transmission distances of up to 60 miles. 
10/- ; Constant-Current Source 
10/- The Constant-Current Source supplies a constant direct current of 5 mA and serves for: 
10/- Conversion of resistance values into d.c. voltages at the measuring of temperatures 


by means of resistance thermometers operating in conjunction with a Compensating 
ylica- Amplifier. 


Supplying the operating current of resistance transmitters in tele-transmission 
systems, 


Electrical zero suppression in moving coil instruments. 


Supplying the operating current for bridge circuits to which moving coil instruments 
are connected. 


4 WRITE FOR LEAFLET EK3e 


C. T. STERN INSTRUMENTS Compensating Amplifier EK3e 


OTHER INSTRUMENTS MANUFACTURED BY STERNS 

——— Strip Chart Recorders. 

ormatio? : (GREAT BRITAIN) LTD. Radiation Pyromecers, of the Thermo-electric type, range 
jeg. 

“H 1959 








21 DEV ONSHIRE STREET, LONDON, W.I Edgewise Temperature Indicators. Temp. On/Off Controllers. 
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tisements, 6d. per word, minimum of 10s. Semi-display advertisements, 4s. per line. Minimum £2 Display Vacancies exist for Senior and Junior Engi- 
advertisements at tariff rates. Box Numbers count as four words. Replies forwarded Is. extra. Replies neers for work on major projects in the field 
to Box Numbers must be addressed to Instrument Practice, 9 Gough Square, Fleet Street, London, E.C.4. of inertial navigation and associated system: 
The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think proper . s. 
to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but should an error Age Group: Senior Engineers 30-35 years 
be made the Proprietors will not hold th Ives responsible in any way for same. Junior Engineers 25-35 years. 


CLASSIFIED CMIT HIS ron ormcn 


ADVERTISEMENTS 
INERTIAL NAVIGATION 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other adver- 








SITUATIONS WANTED 


NSTRUMENT ENGINEER, 37, H.N.C. 

Returning from overseas during April on 
completion of contract, seeks change in U.K. 
or overseas. Twenty years’ experience on 
instruments, 9 years instrument engineer. 
Experience in application, installation, main- 
tenance and development of most forms of 
industrial instrumentation, particularly as 
regards to the chemical, smelting and 
petroleum industries. Box 708. 


SITUATIONS VACANT 


NORTH WESTERN GAS BOARD (Liver- 
pool Group) invites applications for the 
pensionable position of Instrument Engineer 
(Male). Minimum qualifications: Ordinary 
National Certificate in Electrical or Mechani- 
cal Engineering, or Ordinary Level G.C.E. 
in Physics, Mathematics and English. Some 
instrument experience would be an advantage. 

Salary will be in accordance with A.P.T.4/5 
(£481/£709 p.a.). The successful applicant 
will be required to pass a medical examination. 


Apply by letter addressed to the Chief 


Personnel Officer, N.W.G.B. (Liverpool 
Group), Radiant House, Bold Street, Liver- 
pool, 1, within seven days (quoting Ref. 
38/135). 


It may be necessary in certain cases to make 








TECHNICAL ASSISTANT 


required by Cambridge Instrument Co., 
at North Finchley, for Development and 
Investigation work on Mechanical 
Thermometry. Applicants should be 
between the ages of 18-25, with a mini- 
mum of O.N.C. and preferably H.N.C. 
(Mech. or Elect.). Experience of 
Mechanical Thermometry an advantage 
but not essential. 


Write to: 


Ref.: S.R., Cambridge Instrument Co. 
Ltd., Friern Park, North Finchley, 
London, N.12. 


short term visits to Australia. 


PHYSICISTS ; ; 
The Guest Keen & Nettlefolds 1. The work involves design and development 
9 on:— 

Group Research Laboratory (a) Precision mechanical —. onus 
requires a Physicist to strengthen the b)G See Ae! 
Non-Destructive Testing Research and (°) stabilised piatiorme. Ret. No. 6/SMI 

Tae an arta ae of ile (c) Electronic devices for —an wpeli 

‘ cations. ef. No. 7/ 
(1) The development | of new non-des- (d) Original design work on transistorised 
tructive testing instruments from convertors and stabilised power supplies. 
basic principles. Some electronic Ref. No. 9/TS 


Analysis and design of high performance 
miniature servo systems. 


For design of mechanical and electronic 


engineering experience would be an 
advantage, as well as a good educa- 
tion in general physics. 


ti 


(2) A study of the relationship between test equipment. Ref. No. 8/TS 
electro-magnetic , Properties of steel Candidates for design and development posts 
and its metallurgical and mechanical are expected to have a University Degree, 
properties. This work provides a and/or H.N.C., although proof of outstanding 
much-needed background to many of practical ability may be accepted in lieu of 
the standard N.D.T. test methods. ——_ eee, A eee 

¢ ics al. 2s aircra F .W. s ! 
peasy ene 7 a ~l ng advantageous. Salaries commensurate with 
. : ad alifications and experience. 
well as a good education in general a er ” 
physics. Write for application forms to 
Excellent mn and cca and Divisional Personnel Manager, 
creative working atmosphere are pro- 
vided in our new Research Laboratory S. SMITH & SONS (ENGLAND) LTD. 
building in Wolverhampton. Bishop’s Cleeve, 
Applications, quoting reference G/6, Nr. Cheltenham, Glos., 
should be addressed to: quoting appropriate reference. 


Recruitment Officer, 








G.K.N. Group Research Laboratory, 





Birmingham New Road, Lanesfield, 
Wolverhampton. 

















LARGE OIL COMPANY 
requires an 
INSTRUMENT ENGINEER 


for service in the Middle East. Applicants 
should have undergone apprenticeship 
and have had 4 years’ experience with a 
reputable firm on continuous control 
instruments—predominantly mechanical/ 
pneumatic. Gross pay not less than 
£1,700 per annum. Annual leave with 
paid passages. Fully furnished air con- 
ditioned accommodation at nominal 
rental. Excellent amenities. Bachelors 
under 35 should write in full, quoting 
No. 882 to Box No. 2309, c/o Charles 
Barker & Sons Ltd., Gateway House, 
London, E.C.4. 














ELECTRONIC MECHANICS 
are required by the 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
(Industrial Group) 


for 
Windscale and Calder Works, 
Sellafield, 
Seascale, 
Cumberland. 
Dounreay Experimental Reactor Establishment, 
Thurso, 
Caithness, 
Scotland. 
Chapelcross Works, 
Annan. 
Dumfriesshire. 
Scotland. 

Applications are invited from experienced men with a knowledge of electronic equip- 
ment for fault diagnosis, repair and calibration of a wide range of instruments used in 
nuclear reactors, radiation laboratories and chemical plant. This interesting work involves 
the maintenance of instruments using pulse techniques, wide band and noise amplifiers, 
pulse amplitude analysers, counting circuits and television. = 

Men with Services, Industrial or Commercial background of Radar, Radio or Television, 
are invited to write for further information. Training in our Instrument School will be 
given to successful applicants. 

There are accommodation, housing and lodging allowance arrangements. 

Applications to:— 
The Works Labour Manager 
(at the appropriate Works address) 





as 
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TECHNICAL WRITER 


{ELECTRONIC § 


required by 
constantly expanding 
Instrument Manufacturers 
@ 


A TECHNICAL WRITER with a 
good general education and a 
knowledge of electronics, mathe- 
matics and mechanics is required 
to take a specialist appointment in 
the Company’s Aviation Division. 
He should have 
technical writing and also have 
worked in electronics laboratories. 
Some knowledge of preparation of 
publications applicable to the 
aircraft. industry would be = an 
advantage. 


write to the Personnel 
068) Elliott Brothers 
Elstree Way, 


Please 
Manager (Ref.: 
(London) Limited, 
Borehamwood, Herts. 


ELECTRONIC 
INSTRUMENT 
ENGINEER 


FOR 
SITE COMMISSIONING 
AND SERVICE WORK 


Applicants should have’ plant 
experience, age between 28/35 years. 
Good appearance and able to use 
own initiative. 
good 
week. 


Staff appointment, 
5-day 
Apply: 


prospects, normally 
Pension scheme. 
SALES MANAGER, 
FIELDEN ELECTRONICS LTD., 
PASTON ROAD, WYTHENSHAWE, 
MANCHESTER, 22 


SSSSSSSS 


experience of 


$ 
S 


+5 


SERVICES AVAILABLE 


PRECISION ENGRAVING of Instrument 
Panels, Dials, Scales, Nameplates, Labels, 
etc., Plastic Components, ‘‘Perspex”’ fabrica- 
tions. Stockists of ‘Perspex’’ acetate, 
Traffolyte, etc. Speedy deliveries on long or 
short runs. A.I.D. and A.R.B. approved. 
Leicester Engravers (Plastics) Ltd., 60 Edwyn 
Street, Leicester. Telephone: Leicester 58375. 


IRRORS re-silvered or re-aluminised 

promptly to very high standards at 
moderate prices. Front or back silvering 
including heat-resisting silvering, or surface 
aluminising. New mirrors supplied. Over 50 
years’ experience of mirror manufacturing. 
GOwLLANDs Ltp., Morland Road, Croydon. 
Telephone: Addiscombe 3011. 


MACHINE ENGRAVED SCALES, Feed 
Dials, Panels, Labels, etc., in plastic 
and metal. Excellent delivery. O. H. Kampf 
& Co., Tanyard Works, Beaminster, Dorset. 
Telephone: Beaminster 440. 


GEARS FOR INSTRUMENTS mass pro- 
duced to customers’ own requirements by 
specialists. THE DAVALL Gear Co. Ltp., Gear 
Works, High Street, Potters Bar, Middlesex. 
Telephone: Potters Bar 2382-3. 


EDUCATIONAL 


UTOMATION. Authoritative courses 

are now available in Digital and Analogue 
Computer Technology, Applied Electronics, 
Data Processing and Instrumentation up to 
professional level by home study. Individual 
enrolment or industrial group scheme enrol- 
ments accepted. Syllabuses and prospectus 
sent on request. Write (Dept. S.E.6), E.M.I. 
Institute’s School of Electronics, College 
House, Kensington, London, W.8. 


BUSINESS OPPORTUNITIES 





INSTRUMENT SERVICES 


Instrument Engineer setting up agency 
in North East England wishes to enter 
into agreement with manufacturers, etc., 
for servicing and/or installation of 
Process Control Instruments. Box 709 














CENTRAL ELECTRICITY GENERATING BOARD 


RESEARCH AND DEVELOPMENT DEPARTMENT 


INSTRUMENT ENGINEERS required in the Electronics and Instrument 
Section of the Research Laboratories, Leatherhead, Surrey. 
provides an instrument service for all departments of the Laboratories, 
and duties include the maintenance, calibration and repair of a wide variety 
of physical, chemical and electrical instruments. 
a Higher National Certificate or equivalent qualification. 
in electronic or nucleonic equipment will be an advantage. 


Salary on a scale within the range £570 — £1,300 p.a., according to 


duties and responsibilities. 


Application Forms obtainable from The Personnel Officer, 24-30 Holborn, 
London, E.C.1, should be completed and returned by 13th March. 
“Confidential Ref. IP/56”. 


envelopes 


The Section 


Candidates should have 
Experience 


Please mark 





A COURSE IN 
INDUSTRIAL 
INSTRUMENT 
TECHNOLOGY 

BY 
J, T. MILLER, B.Sc., F.Inst.P. 


So great has been the demand for 
reprints of Mr. Miller’s Course in 
Industrial Instrument Technology 
that the supply was soon ex- 
hausted, and a more convenient 
new edition, produced by the 
photo-litho process and bound in 
stout paper covers, is now avail- 
able. 


CONTENTS 


Basic Elements or Mech- 
anisms. 

. Diaphragms. 

. U-Tube Manometers. 

- Flow Metering Elements 
for Fluids in Pipes. 

- Flow Metering Elements 
for Fluids in Pipes (con- 
tinued). 

- Measuring Instruments 
for Differential Flow 
Elements. 

Flow Measurement: 
gration 
tial 
ments. 

- Area Meters: Rotameters 
and Flowrators. 

- Anemometers, Electrical 
Flow Meters and Quan- 
tity Meters. 

Electrical Methods. 
Electrical Methods (con- 
tinued): Resistance 
Thermometers. 

Radiation Temperature 
Measuring Instruments. 

. Humidity Measurement. 

- Industrial Electronic In- 
struments for the Mea- 
surement (and control) 
of Temperature, Pres- 
sure, Flow, etc. 

XV. Electronic 
(continued). 
XVI. Automatic Control. 
XVII. Automatic Control 


Inte- 
from Differen- 
Pressure Instru- 


Instruments 


(con- 


tinued). 
XVIII. Automatic Control 
cluded). 


Price 20/= post free 


(con- 


Send your order to: 


UNITED TRADE PRESS 
LTD. 


9 GOUGH SQUARE 
FLEET STREET, LONDON, E.C.4 
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CLASSIFIED ADVERTISEMENTS 
Continued frem page 355 








WANTED 


BALL and Roller Bearings, etc., wanted. Also 
surplus goods, especially Hand Tools, of 
all descriptions. For Sale—Metal Boxes of 
strong and sturdy gauge and construction 
with handles in all sizes. Ask for details, 


R. Pordes, 138 New Cavendish Street, 
London, W.1. Telephone: Museum 5250. 
CAPACITY AVAILABLE 


ACHINING Capacity, for small precision 

Turning, Vertical and Horizontal Milling, 
etc. Prototypes and Special Purposes 
Machines, Press Tools, Jigs and Fixtures. 
S. & H. Bryant & Co., 284 High Road, 
Willesden, N.W.10. Telephone: Willesden 
2323. 





-—MACHINE ENGRAVING— 
one off or small batches 

Indexing Dials and Scales divided. 

Instrument Components a Speciality. 


A. RUNDLE (Upper Norwood) LTD. 


Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 








Telephone: LiVingstone 4682 











STANLEY 


undertake high class 
| Precision Engineering 


Complete Instruments 
or 


Components 





Enquiries invited | 


| (please quote reference I.P.1.) 
| W. F. STANLEY & Co., Limited, | 
New Eltham, 

| London, S.E.9. | 


| (Phone:—ELTHAM 3836) 





e ZERO DRIFT 
e NOISE LEVEL 
e TRIM 


e CURRENT- ZERO - SHIFT 
to your specification (DATA SHEET 581) 
All geometries can be made to your 


sketch for — 


*GAS FLOW CONNECTIONS 
* ELECTRICAL CIRCUITRY 


for air or oil baths. Dimensional draw- 


ings available. 


OTHER GOW-MAC PRODUCTS—Portable and 
Panel Instruments, Power Supplies (20V 500 ma 
DC) On Stream T/C Cells (Hot Wire and Therm- 





Circle 79 for furthe: informaticy 


CRetter GOW-MAC 


DETECTORS for VPC 
(VAPOR PHASE CHROMATOGRAPHY) 


because every GOW-MAC 


unit is GAS TESTED for— 


istor), Hot Wire Filaments in matched pairs from 





stock. Address inquiries to Dept. LD. 


GOW TAC \NSTRUMENT COMPANY 


100 KINGS ROAD, MADISON 


NEW JERSEY 


German Distributor: Dr. VIRUS, K.G., Rheinweg 15, Bonn 


U.S.A. + Tel. FRontier 7-345 













FOR 300°C- 
OPERATION 


FROM $55. 








DEVELOPMENT OF NEW PROJECTS 


Designing, Drawing, Detailing Prototypes. Small 
quantity manufacture. Special purpose machines. 
Instrument work a speciality. Inventions worked out 


A. RUNDLE (Upper Norwood) LTD. 
Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Enquiries and quotations invited 
Telephone: LIVi 4682 




















When replying to any of these advertisements. 
please mention INSTRUMENT PRACTICE 
It is a courtesy the advertiser always appreciates 


-—— SPINNINGS — 
IN ALL METALS 


Hydraulic and Flow Spinning Specialising 
for the Electronic and Instrument 


Industries. 
* 


Hydraulic Presswork 
4 Argonarc & Spot Welding 
* 
E. J. PURDIE & SON LTD. 


49-53 CORSICA STREET, HIGHBURY, N.5. 
Telephone: Canonbury 2128 























used on spectacle lenses. 


assuming 2 1.523. 





particularly robust. 
sold complete in cardboard box. No. 915. 


Manufactured by 





LENS MEASURE 


This instrument shows the surface curvature 
of optically worked glass surfaces and is mostly 


It is calibrated in dioptric power, i.e., the 
receptical focal length expressed in metres 


The Berwick is inexpensive, reliable and it gives 
clear, unmistakable readings on a two-colour 
dial. It contains only three moving parts and is 


The ‘glass’ is unbreakable and the instrument is chrome-plated and 
Berwick Lens Measure. 
List No. 155 describing this available on request. 


GOWLLANDS LTD 
MORLAND ROAD, CROYDON 
Obtainable from all scientific instrument dealers 











MINIATURE FILAMENT LAMPS 


VITALITY BULBS LTD. 






FOR 


DETAILS OF 







For Signal and Pilot lights, 
for Scale, Dial and Internal 
Ilumination 


WRITE 














Neville Place, London, W.22 
Tel ;: BOWes Park 00/6 


ad 
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R 300°C + 
ERATION 


OM $550 
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SIGMA 


WOBBE 
INDEX 


RECORDER 


It is appreciated that 
complete control of 
calorific value alone 
does not answer ll 
consumers’ problems 
regarding efficiency of 
appliances. By record- 
ing and, if necessary, 
by providing apparatus 
to control Wobbe index 
we can help you to 
overcome them. 


PLEASE ASK FOR FULL 
DETAILS 


INSTRUMENT CO LIMITED 


Makers of British 
Precision Instru- 
ments for the 
Gas and Allied 
Industries. 


SPRING ROAD - LETCHWORTH - HERTS 


Phone: Letchworth 1845 (3 lines) 


! -— GAS 
—> AIR 


Grams: Sigma, Letchworth 
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Designed to 
customers’ requirements 


orifice 0-04 in. upwards 
* 
any pressure or vacuum 
* 
normally open, normally closed, 
or three-way 
* 
direct acting or relay acting 
* 
up to 300° C. 
* 
standard, flameproof or intrinsically safe, 


We invite you to discuss your 
problems with us 


LECTRO- 
YDRAULICS LTD 


WARRINGTON 


Phone Warrington 35241 


Member of the 
Owen Orgaiiisation 








cialising 
rument 


Y, NS. 


8 

—————— 
——— 
———— 





SPECIFY 


“MONITOR” 


“Monitor” Pressure Alarm, Design 9 
WHITE LAMP FOR SAFETY RED LAMP FOR DANGER 


The Indicator Panel is combined for simplicity in wiring and 
erection. The alarm range is adjustable and can be tested 
service. For forced lubrication systems, etc. 


C.L. Stokoe Patents Reg. Trade Mark “Monitor” 


“MONITOR” PATENT SAFETY DEVICES LTD. 


WALLSE ND-ON-TYNE 








es 











RECORDING 
CAMERA 


PINETRA 


Reg'd Design No. 881830 


Capacity 

200 ft. 

or 400 ft. of 35 mm. film 
PROTOTYPES - EXPERIMENTAL MODELS 
PRECISION GEARING AND SPROCKETS 


12 OVAL ROAD, LONDON, N.W.! 
Telephone: GULliver 2353/4085 








Circle 69 for further information 
MARCH 1959 


Circle 70 for further information 


INSTRUMENT PRACTICE 357 











Circle 71 for further information Circle 72 for further information 

















REMOTE VIEWING SYSTEMS ca 


Cons 
Cour 
Cros 


to allow visual inspection 


(}amrorps 


OF STOCKPORT 


Dart 


of processes which require Dray 






to be screened or baffled. Elcon 
Elect 
Electr 


F. BAMFORD & CO. LTD., STOCKPORT, 
CHESHIRE. Tel.: Stockport 6507-9 


London Office: 
ANNIESLAND, Kinnaird House, 
GLASGOW, W.3 Pall Mall East, S.W.| 


i a ae 7 ROUND 
io ! CU , s 
thie | z oy : ‘ 
~ eliminated , 3 sdntadiiac iit 2 Me 
Failure of, or variation | al aad o - 
inflow,pressureortem- | Bec 
perature is instantly | BARR & STROU D, LTD. 86 
) . recorded by the | ie pri 
= Bry 
7 ! design ” 
AJAX ; low INDICATOR | and manufacture Cam 
vailable in |” to 6” pipe sizes, screwed or flanged | - 
Cine 
| 
| 
| 
| 
| 
{ 















— 


WESTERN 








now have 


The “ULTIMET” Cubicle 








in production 






Standardisation enables the three 


sizes to be offered at extremely 






low prices. 










NEW WESTERN (ENGINEERING) LTD., MEADOW LANE, LEEDS I! 


PHONE 23358 LEEDS 






—— 


_ Marcy 
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Accurate Recording Instrument Co. 
Advance Components Ltd. . - 
Alexander Controls Led. ‘ 


Armstrong Whitworth Aircraft Ltd., Sir Ww. 6. 


Avo Ltd. 


Bailey Meters & Controls Led. 


Bamford & Co. Ltd., F 
Barr & Stroud Ltd. 


Beck Ltd., R. & J. 


Blakeborough & Sons Ltd., . 
B.0.A R 


.O.A.C. : z 
Bough & Co. Ltd., F. S. a 
British Nylon Spinners Led. . 5 
British Rototherm Co. Ltd., The . 
British Sonceboz Co. Ltd. i 
Bryans Aeroquipment Ltd. 
Budenberg Gauge Co. Ltd. . 


Cambridge Instrument Co. Ltd. 
Chance Bros. Ltd. (Veridia) 5 
Chance-Pilkington Optical Works 


Cinetra ° 
Classified Adverti 


sements 


Coley Thermometers Ltd. 

Constructors John Brown Ltd. 

Counting Instruments Ltd. . : , 
Crosby Valve & Engineering Co. Ltd., The 


Darton & Co. Led., F. : . : J 
Drayton Regulator & Instrument Co. Ltd., The 


Elcontrol Ltd. 
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